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ABSTRACT 
Background 
The high prevalence of preschool obesity is a global concern. In order to support families through obesity 
interventions, we need a better understanding of underlying family-based risk factors. Specifically, there is a gap 
in the knowledge related to challenges that families face in everyday life. Thus, valid and reliable instruments to 
assess child and parental behaviors are required. Further, obesity treatment in early childhood seems to be more 
effective than treatment of adolescents but the support offered to parents needs to be optimized. 
Aims 
The overall aim of this thesis was to examine the family’s role in early childhood obesity.  
Study I: To examine associations between infant growth and known early risk factors.  
Study II and III: To validate two questionnaires on child and parental behaviors related to obesity and to 
examine associations between potential confounders.  
Study IV: To describe the conceptual frame and design of a novel parent -only treatment program for early 
childhood obesity, the More and Less (ML) study.  
Study V: To examine the effects of a parent-only program as compared to standard care as a treatment for 
preschool obesity (primary outcome body mass index standard deviation score; BMI SDS). To assess the 
acceptance and feasibility of the parent-only program. 
Materials 
Three samples of parents and preschoolers from Stockholm County were examined: 
Study I: 197 one-year-old children (52% girls, mean BMI SDS -0.4) and their parents (mean age 35 years, mean 
body mass index (BMI) 29, 54% had a university degree and 13% born in a non-Nordic country) participating in 
the Early Stockholm Obesity Prevention Project (Early STOPP) recruited from child health care centers in 
Stockholm County.  
Study II and III: A school sample of 431 parents of preschoolers recruited via 25 preschools/schools and a 
clinical sample of 47 parents from the ML study recruited through child health care centers. In this sample, 80% 
of the children were of normal weight and 20% had overweight or obesity (mean age 5.5 years, mean BMI SDS 
0.2). The parents were 39 years old on average with mean BMI of 24; 70% had a university degree and 13% 
were born in a non-Nordic country.  
Study IV-V: 177 children aged 4-6 years with obesity (56% girls, mean age 5.2 years, mean BMI SDS 3.2) and 
their parents (mean age 38 years, mean BMI 29, 57% of foreign background, 40% had a university degree) were 
randomized to either parent-group treatment (n=89) or to standard treatment (n=88). 
Methods 
Study I: Infant BMI SDS at 3, 6 and 12 months and rapid weight gain during the first year of life was compared 
between children at high and low risk of developing obesity based on parental BMI (n=144 high risk and n=53 
low risk) and education level (n=57 high risk and n=139 low risk), adjusting for early life risk factors.  
Study II: We translated and validated the Lifestyle Behavior Checklist (LBC), a questionnaire measuring 
obesity-related child behaviors (Problem scale) and parents’ confidence (Confidence scale) in handling these 
behaviors. Parents’ understanding of the translated questions was assessed with cognitive interviews. 
Confirmatory factor analysis (CFA) was used to assess psychometric properties. We also examined associations 
between the LBC and the Child Feeding Questionnaire (CFQ), which measures parental feeding practices , and 
sociodemographic factors.  
Study III: We validated the Child Eating Behavior Questionnaire (CEBQ) with CFA. We also examined 
associations between child eating behaviors and CFQ parental feeding practices with structural equation 
modelling (SEM), adjusting for sociodemographic factors. Parents’ concern for their child being overweight was 
used as a mediator in the model.  
Study IV-V: We compared a parent-only program (10 sessions at 1.5 h/week) based on skills training in 
evidence-based positive parenting practices to standard treatment focused on lifestyle changes. BMI SDS 
  
(primary outcome) was measured at 3 and 6 months follow-up, adjusting for sociodemographic factors. 
Acceptance of the parent-only program by parents was assessed by mean scores on evaluation forms and by 
reviewing interviews with participants. The interviews were evaluated with thematic analysis.  
Results 
Study I: Child BMI SDS during the first year of life was associated to parental education level but not to 
parental BMI. The associations could not be explained by previously known risk factors. No associations were 
found for rapid weight gain.  
Study II: A five factor structure of the LBC proved best fit to the data, introducing a  new factor, Screen time. 
The validity of the LBC was proven by: correlations to the CFQ, associations to child BMI SDS and different 
scorings of parents of normal weight and overweight/obese children. The LBC Confidence scale proved to be 
unidimensional and was not associated to any child or parental characteristics.  
Study III: An eight factor structure of the CEBQ proved best fit to the data. Child’s small appetite was 
associated to higher levels of parental pressuring feeding practices. A large appetite  in the child was not directly 
associated to restrictive feeding practices but indirectly via parental concern for the child being overweight.  
Study IV-V: Children in the parent-only group reduced their BMI SDS after 3 (0.21) and 6 months (0.42) 
compared to an increase of 0.01 at 3 months and 0.02 at 6 months in the standard treatment group (p < 0.001). 
The parent-only group children were four times more likely to reach a clinically significant reduction of 0.5 in 
BMI SDS. Children of Swedish parents with a university degree succeeded better in treatment. The program was 
highly accepted by parents. 
Conclusions 
Parental education level is important for infant weight development as early as the first year of life, independent 
of parental BMI and other known early risk factors for childhood obesity. To be able to help families in 
treatment, we need to know what challenges the family faces in everyday life. Thus, valid and reliable 
instruments to assess child and parental behaviors are required. The LBC and the CEBQ are two such 
instruments. The associations found between child eating behavior and parental feeding practices suggest an 
important role for child health care practitioners to support appropriate feeding practices. Further, a parent -only 
program including skills training in positive parenting practices outperformed standard treatment of preschool 
obesity regarding child weight status. The program was well accepted by parents. This thesis strengthens the 
evidence for early initiated obesity interventions  and elucidates considerations for reaching families of different 
socioeconomic backgrounds.  
  
SVENSK SAMMANFATTNING 
Bakgrund 
Den höga förekomsten av fetma hos förskolebarn är oroväckande. För att på bästa sätt stödja familjer i att 
komma till rätta med barnets vikt krävs bättre förståelse av bakomliggande faktorer. Vi vet till exempel väldigt 
lite om vilka utmaningar föräldrarna upplever i vardagen kring barnets beteenden eller i sitt föräldraskap. För att 
öka förståelsen behövs tillförlitliga och validerade enkäter som mäter dessa beteenden. Fetmabehandling som 
påbörjas tidigt i barndomen är mer effektiv än behandling i tonåren, men vilket stöd vi ska erbjuda föräldrar i 
behandlingen behöver utredas ytterligare. 
Syfte 
Det övergripande syftet med denna avhandling var att undersöka familjens roll kring fetma i förskoleåldern. De 
specifika syftena var: 
Studie I: Att undersöka samband mellan viktutveckling under första levnadsåret och kända tidiga riskfaktorer.  
Studie II och III: Att validera två enkäter som mäter barn- och föräldrabeteenden relaterade till fetma samt att 
undersöka samband mellan sociodemografiska faktorer. 
Studie IV: Att i ett metodprotokoll beskriva utformning och metoder av ett nytt program i gruppform för 
föräldrar med fokus på positivt föräldraskap som behandling av tidig fetma, Mer och Mindre (MoM) studien. 
Studie V: Att undersöka effekterna av ett föräldrastödsprogram med fokus på positivt föräldraskap som 
behandling av fetma i förskoleåldern jämfört med standardbehandling (primärt utfallsmått body mass index 
standard deviation score (BMI SDS)). Att bedöma genomförbarhet och acceptans av föräldraprogrammet.  
Studiepopulationer  
Tre olika barn- och föräldrapopulationer boende i Stockholms län har studerats: 
Studie I: 197 barn 1 år gamla (52% flickor, medel BMI SDS -0,4) och deras föräldrar (i genomsnitt 35 år, 
genomsnittligt body mass index (BMI) 29, 54% med en universitetsexamen och 13% födda utanför Norden) som 
deltar i studien Early Stockholm Obesity Prevention Project (Early STOPP). Familjerna rekryterades genom 
barnhälsovården i Stockholms län. 
Studie II och III: 431 föräldrar till förskolebarn som rekryterats via förskolor och skolor samt 47 föräldrar som 
deltog i MoM studien och som rekryterades genom barnhälsovården. Barnen var i genomsnitt 5,5 år och hade ett 
genomsnittligt BMI SDS på 0,2 (80% med normal vikt, 20% med övervikt/fetma). Föräldrarna var i genomsnitt 
39 år, genomsnittligt BMI 24, 70% med en universitetsexamen och 13% var födda utan för Norden. 
Studie IV-V: 177 barn 4-6 år med fetma (56% flickor, medelålder 5,2 år, genomsnittligt BMI SDS 3,2) och 
deras föräldrar (medelålder 38 år, genomsnittligt BMI 29, 57% med utländsk bakgrund, 40% med en 
universitetsexamen) randomiserades antingen till föräldraprogram (n = 89) eller till standardbehandling (n = 88). 
Metod 
Studie I: Barns BMI SDS vid 3, 6 och 12 månaders ålder samt snabb viktuppgång under det första levnadsåret 
jämfördes mellan barn med hög och låg risk att utveckla fetma baserat på föräldrarnas BMI (hög risk n = 144, 
låg risk n = 53) och utbildningsnivå (hög risk n = 57, låg risk n = 139) justerat för tidiga riskfaktorer. 
Studie II: Vi översatte och validerade enkäten Lifestyle Behavior Checklist (LBC), en enkät som mäter 
fetmarelaterade problembeteenden hos barn (Problemskalan) samt vilket självförtroende föräldrarna har i att 
hantera dessa beteenden (Självförtroendeskalan). För att få en bättre bild över hur föräldrarna upplevde frågorna 
i enkäten utfördes kognitiva intervjuer. För att bedöma enkätens psykometriska egenskaper användes 
konfirmatorisk faktoranalys (Confirmatory factor analysis, CFA). Vi undersökte också associationer mellan LBC 
och enkäten Child Feeding Questionnaire (CFQ) och sociodemografiska faktorer. CFQ mäter hur föräldrar 
agerar i matsituationer med barnet samt föräldrars attityder kring mat. 
Studie III: Vi validerade enkäten Child Eating Behavior Questionnaire (CEBQ) med CFA. Genom strukturell 
ekvationsmodellering (SEM) undersökte vi samband mellan barns ätbeteen den och hur föräldrar agerar i 
matsituationer (mätt med CFQ). Föräldrarnas oro för barnets vikt användes som mediator i modellen som också 
justerades för sociodemografiska faktorer. 
  
Studie IV-V: Vi jämförde ett föräldraprogram (10 sessioner, 1,5 h/vecka) med fokus på positivt föräldraskap 
och standardbehandling med fokus på livsstilsförändringar avseende BMI SDS mätt vid 3 och 6 månaders 
uppföljning (primär utfallsvariabel), justerat för sociodemografiska faktorer. Genomförbarhet och acceptans 
bedömdes utifrån medelvärden på utvärderingsformulär från föräldraprogrammet och genom intervjuer med 
deltagarna. Intervjuerna utvärderades med tematisk analys. 
Resultat 
Studie I: Högre viktstatus hos barnen under det första levnadsåret var associerat med lägre utbildn ingsnivå hos 
föräldrarna men inte till ett högre BMI hos föräldrarna. Associationerna kunde inte förklaras av tidigare kända 
riskfaktorer. Inga samband hittades för tidig snabb viktuppgång. 
Studie II: Faktoranalysen av LBC identifierade fem faktorer med god intern reliabilitet. Validiteten för LBC 
bevisades genom korrelationer med CFQ, associationer till viktstatus hos barnen. En skillnad i hur föräldrar till 
normalviktiga och föräldrar till barn med övervikt/fetma svarade på enkäten stärkte validiteten ytt erligare. 
Självförtroendeskalan visade sig vara endimensionell och för den sågs inga samband med sociodemografiska 
faktorer. 
Studie III: Faktoranalysen av CEBQ identifierade åtta faktorer med god intern reliabilitet. För barn med liten 
aptit rapporterade föräldrar en högre grad av trugande. Föräldrar rapporterade inte att de var mer restriktiva mot 
ett barn med stor aptit om de inte var oroliga över barnets vikt. 
Studie IV-V: Barn vars föräldrar deltog i föräldraprogrammet minskade sitt BMI SDS mer än barn som fått 
standardbehandling (p < 0.001) både efter 3 (- 0,21 vs 0,01) och 6 månaders uppföljning (- 0,42 vs 0,02). 
Sannolikheten för att barnen skulle nå en klinisk signifikant minskning i BMI SDS (0,5) var fyra gånger högre i 
föräldraprogramsgruppen. Barn till föräldrar med svenskt ursprung och med universitetutbildning lyckades bättre 
i behandlingen. Föräldraprogrammet var väl accepterat av föräldrarna. 
Slutsatser 
Föräldrars utbildningsnivå har en betydelse för barns viktutveckling redan under första levnadsåret, oberoende 
av föräldrarnas viktstatus och andra kända tidiga riskfaktorer för fetma. För att bättre kunna ge stöd till familjer i 
behandlingen av barns fetma behöver vi vidga vår kunskap kring vilka utmaningar familjen möter i vardagen. 
Följaktligen behövs validerade och tillförlitliga enkäter som mäter fetmarelaterade barn - och föräldrabeteenden. 
LBC och CEBQ är två sådana enkäter. De samband som finns mellan barns ätbeteenden och föräldraskap tyder 
på att barnhälso- och sjukvårdspersonal har en viktig roll i att stödja lämpliga föräldrabeteenden. Ett nytt 
föräldraprogram med fokus på positivt föräldraskap som behandling av fetma i förskoleåldern var mer effektivt 
än den standardbehandling som idag erbjuds. Föräldraprogrammet var dessutom väl accepterat av föräldrarna. 
Denna avhandling bekräftar betydelsen av tidigt initierade insatser mot fetma och att vi i dessa interventioner 
måste ta hänsyn till hur vi bäst når familjer med olika socioekonomisk bakgrund.  
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1 INTRODUCTION 
In this thesis I address the family’s role in early childhood obesity and emphasize the 
importance of recognizing obesity and intervening early, when the child is preschool aged. To 
be able to help families in treatment, we need to know what challenges the family faces in 
everyday life. Thus, valid and reliable instruments to assess child and parental behaviors are 
required. In this thesis two such instruments are examined. Further, when obesity is 
identified, health care providers need to have effective interventions to offer the families. 
Results from one such intervention are presented in this thesis.  
1.1.1 Definition of obesity in children  
Overweight and obesity are defined as an excessive or abnormal amount of adipose tissue 
that presents a risk to health (1). Body mass index (BMI = kg/m2) is a crude measure widely 
used to define overweight and obesity. BMI has been criticized for not being sensitive enough 
to detect differences in body composition (i.e., fat mass and fat free mass) (2), nevertheless, it 
is a simple and practical method to use. In children and adolescents, however, we need to take 
into account growth development at different ages and can therefore not use the same cut-offs 
for BMI as for adults, BMI ≥ 25 for overweight and BMI ≥ 30 for obesity. Reference values 
created by the International Obesity Task Force based on child weight, height, BMI, age and 
gender are instead frequently used (3, 4). In addition, to be able to compare weight status 
between groups of children of different ages and different genders, body mass standard 
deviation score (BMI SDS) is commonly chosen in the literature using a representable 
reference population (5). 
1.1.2 Prevalence  
Never before has the prevalence of childhood obesity been as high worldwide as today (6). 
Although a leveling-off effect has been reported in parts of the Westernized world, 
overweight and obesity is now becoming more problematic in the less developed world (7, 8). 
Additionally, the sociodemographic gradient of obesity is becoming clearer (9): children in 
more socioeconomically challenged families regarding family income, education and 
immigrant background are at increased risk of obesity (7, 10-14). In Sweden, the prevalence of 
overweight and obesity is also higher for children from rural areas (10). In Stockholm, 9.4% of 
4 year olds were identified as overweight and 1.8% as obese (15). However, even at this young 
age there is already a large variation in prevalence depending on the area of Stockholm where 
the children reside, with a prevalence of overweight and obesity of 7.1% in the  affluent 
central city areas and as high as 18.6 % in the less affluent suburban areas (15). More girls than 
boys were overweight and obese at age 4 (11.2% overweight and 2.1% obese girls and 7.8% 
overweight and 1.6% obese boys) (15). However, in 8 and 12 year olds living in Stockholm 
County, the gender differences were reversed; 10.5% overweight and obesity in 8 year old 
girls compared to 12.1% in boys and 9.3% in 12 year old girls compared to 12.7% in boys 
(16). These figures were also somewhat lower than those for the Swedish representative 
sample with 12.8% for girls and 16.0% for boys (16). In Western Sweden (14), the prevalence 
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of overweight and obesity in 7- to 9-year-old children was 18.8% and 3.1%, respectively, 
with a higher prevalence in girls compared to boys. For overweight, the prevalence was 
21.3% compared to 16.4% and for obesity 3.3% compared to 2.9% (14).  
1.1.3 Consequences 
Children with obesity are significantly less likely to live a healthy life (17). Robust evidence 
shows that obesity is a persistent condition that has severe long-term physical (18) and 
psychological health consequences (19). The high prevalence of obesity with related co-
morbidities not only leads to individual suffering but also to high societal costs (20). The 
higher health care costs for obese individuals appear as early as the preschool years (21). The 
physical consequences of obesity in early childhood include sleep apnea, asthma, airway 
obstructions, fractures, sprains and musculoskeletal pains (21). The associations between 
childhood obesity and later metabolic health and premature death have been demonstrated (18, 
22). In a UK study, composite metabolic score, taking several metabolic markers into account 
(insulin resistance, mean blood pressure, triglyceride level and total cholesterol/high density 
lipoprotein cholesterol ratio), was found to be associated to weight status as early as 5 years 
of age, a link that becomes even stronger at 9 years of age (23). Further, in a large European 
study including 2- to 9-year-old children with higher levels of high sensitivity C-reactive 
protein (a marker for inflammation) at baseline had an increased risk of overweight and 
obesity 2 years later (24). Entering puberty is another risk factor; metabolic risk factors 
emerged in previously metabolically healthy obese children in a German cohort (25). In 
summary, metabolic health is a concern as early as the preschool age in children with obesity 
and worsens during the adolescent years even in previously metabolically healthy children 
with obesity.     
Psychosocial health has been reported to be lower in obese children compared to normal 
weight peers, especially in those children seeking treatment (26, 27). In fact, children 5- to 19-
years-old with obesity ranked their quality of life as lower than those diagnosed with cancer 
(28). Contributing to obese children’s low quality of life is the stigmatization of obesity; it is 
extensive and needs to be counteracted (29). Stigmatization starts early: 4- to 11-year-old 
children expressed negative attitudes towards obesity; this was especially evident in older 
children with higher socioeconomic status (SES) (30). In adulthood, stigmatization leads to 
unjust treatment in health care, enrollment in university and employment (31, 32). The short- 
and long-term psychosocial health consequences of obesity leading to severe individual 
suffering across the lifespan motivate early-initiated interventions (29). 
1.2 FAMILY-BASED RISK FACTORS OF CHILDHOOD OBESITY  
The cause of childhood obesity is multifaceted and not always as straightforward to 
understand. Thus, we need not only consider a person’s food intake and physical activity 
levels leading to positive energy balance resulting in obesity, but we also need to reflect on 
biological, behavioral, socioeconomic and societal aspects of the patient’s situation (33). 
Obesity in childhood poses a risk factor for later obesity in itself; children and adolescents 
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with obesity have a 5 times greater risk for carrying obesity to  adulthood, compared to 
normal weight peers (34). Awareness of risk factors helps us offer more appropriate support to 
families in prevention and in treatment (35). Thus, if the factors targeted for preventing or 
treating obesity are not causal for obesity for a particular patient, the treatment or prevention 
will not be successful (33). Below are some of the strongest risk factors for childhood obesity. 
1.2.1 Parental overweight and obesity  
The strongest risk factor for obesity in childhood and in adulthood is parental weight status, 
likely caused by genetic inheritability, social and environmental factors (36, 37). In the 
population-based Generation R study from the Netherlands, 4 year olds with two obese 
parents were more than 6 times more likely to be overweight compared to children with 
normal weight parents (38). In Sweden, 7- to 9-year-old children were more than 14 times 
more likely to be obese compared to children with two normal weight parents (10). The genetic 
impact on weight status has been proven in several twin studies with increasing importance 
from infancy to adolescence where it could explain as much as 80-90% of the variance in 
weight status (39-41). However, the identified obesity genes can only explain 2.7% of the 
variance in BMI (42). Thus, we need to continue our search for modifiable factors in the 
environment to slow down the obesity epidemic and find factors that are more harmful to 
those with a stronger predisposition to obesity (41).  
1.2.2 Parental socioeconomic status 
Parental education level is most often used as a proxy for SES (43). Other commonly used 
variables include income and neighborhood, however; parental education level has been 
characterized as more stable and accurate and thus a more valid variable (44). The mechanisms 
of SES on child weight development are not clear and differ between countries and within 
countries depending on factors such as age, gender, ethnicity/immigrant status, inequality 
rates and neighborhood (higher rates of obesity in rural areas) (7, 8, 12, 13, 45). The strong 
negative or inverse associations between parental education level and child obesity are clear 
in Western society (44). Although, the same socioeconomic gradient is becoming more evident 
in less affluent countries where previously, a positive relationship was expected (46). 
However, this positive relationship is still found in Europe (Bulgaria and Lithuania) including 
countries characterized by different economic growth (47). The associations between a higher 
child weight status and a lower parental education level have been detected during infancy 
independent of parental weight status (44, 48). However, the relationships seem to strengthen 
between the ages 3 to 4 years when the social gradient of obesity widens (9, 49). The 
mechanisms suggested behind education level and child weight status (e.g., knowledge, 
beliefs and attitudes and income) are related to external influences (e.g., media, cultural 
beliefs) and access to resources (e.g., healthy foods, leisure time activities) (9, 13, 50, 51). These 
mechanisms need to be considered in obesity interventions in order to close the 
socioeconomic gap of obesity.  
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1.2.3 Sociodemographic aspects 
Children of parents of foreign origin/immigrant background have repeatedly been identified 
as having a higher risk for overweight and obesity (10, 12, 45, 52, 53). In a large Swedish 
population-based study, the prevalence of overweight and obesity was significantly higher in 
4- to 5-year-old children of North African, South American and Turkish born mothers (28, 
32, and 31%, respectively) compared to children of Swedish born mothers (19%) (12). The 
causes of these associations are not clear, however, ethnicity has been associated with a 
higher risk for rapid weight gain in infancy, controlling infant feeding practices, shorter sleep 
duration, higher intake of energy dense foods and sugar sweetened beverages and higher 
levels of sedentary behaviors independently of parental SES status and parental obesity (53). 
Cultural attitudes towards body weight ideals (e.g., a higher weight in the child is seen as 
healthy) may also in part explain a higher weight in children with an immigrant background 
(45, 54). Another factor to consider is the psychosocial health of immigrated parents and the 
stress such a situation may induce. Maternal stress has been associated with obesity-related 
parenting practices (55-58). Additionally, sense of coherence, a measure of an individual’s 
ability to cope with stress was reported to be lower in mothers with an immigrant background 
(59). The increased number of immigrants in Sweden and globally calls for extra resources to 
support interventions that guard against child health inequalities (52).    
1.2.4 Early risk factors 
1.2.4.1 Maternal smoking in pregnancy 
Maternal smoking during pregnancy has been associated with an increased risk for later 
obesity in childhood (60-62). The risk is independent from other socioeconomic factors often 
related to smoking such as education level and maternal age (61, 63) and of lower birth weight 
and rapid weight gain (60). Further, the association between maternal smoking and later 
obesity seems to be higher than that of paternal smoking (63). The mechanisms for the 
increased risk are therefore suggested to be related to the effects of smoking in the 
intrauterine environment (63). The negative effects on the offspring’s health are serious and 
support preventive interventions against smoking for women of the reproductive age.  
1.2.4.2 Gestational weight gain  
A high gestational weight gain is related to a higher risk of offspring overweight and obesity 
(62, 64, 65). The Institute of Medicine developed guidelines for optimal gestational weight gain. 
Offspring of normal weight women exceeding these guidelines had a 50% higher fat mass 
compared to mothers with a lower weight gain (64). Examining the impact of later weight 
status, in a large study of over 10,000 children excessive gestational weight gain was 
associated to a 50% increased risk of overweight when the children were 7 years of age (66).  
1.2.4.3 Birth weight and rapid growth  
High birth weight (> 4000 g) has been associated with obesity in later childhood (67, 68). The 
associations of low birth weight or small for gestational age babies and later obesity are less 
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clear (67). However, low birth weight is associated with a higher proportion of central fat mass 
and this abnormal body composition has been tracked into adulthood and was especially 
profound if a low birth weight was combined with rapid weight gain (69). Rapid weight gain is 
defined as an increase above 0.67 during the first 6 months and has been associated with 
obesity in later childhood (62, 69).  
1.2.4.4 Short exclusive breastfeeding and early introduction of solid foods 
The relationship between breastfeeding and obesity has been extensively examined (62). 
However, the evidence is mixed with studies supporting a protective effect and studies failing 
to find a relationship (62). Thus, the possible protective mechanisms need to be further 
clarified.  
Another early feeding factor of interest for later weight development is the timing of 
introduction of solid foods. Introduction of solid foods before 4 months has been associated 
to later risk of obesity, especially in formula fed infants (70, 71). However, the inconclusive 
results of the impact of the early introduction of solid food on later obesity need to be further 
clarified (62). 
1.2.5 Modifiable behavioral risk factors of obesity 
1.2.5.1 Food habits and physical activity 
Food habits and food preferences are often learned and established in childhood (72-75). 
Supporting healthy food habits has an obvious role as one of the cornerstones in the 
prevention and treatment of obesity (76). Together with physical activity, food habits are often 
the only tool for health professionals to work with. Specific food habits considered valuable 
for optimal development in children are: varied food intake for adequate nutritious value, 
regular meal patterns, portion sizes, vegetable and fruit intake, whole grain foods, low intake 
of saturated fat, low intake of energy dense food and drinks (e.g., fast food and sugar 
sweetened drinks) (77-79). Among these, sugar-sweetened drinks have the strongest association 
to overweight and obesity (80-82). However, measuring food habits has many limitations often 
related to the method used and self-reporting bias (83). To advance research in the field, 
characterizing the quality of whole diets has been suggested to be more appropriate (74, 84). 
Although when analyzing whole diets of preschoolers no clear relationship for adiposity was 
detected (74). However, examining long-term effects of diets from early childhood, dietary 
patterns that were energy-dense, high-fat and low in fiber was associated to later obesity (84).  
Physical activity has many benefits on physical health and is therefore encouraged through 
everyday activities, sports and especially by a restriction of sedentary activities (screen time) 
(85). However, the dose-response relationship between physical activity and adiposity in early 
childhood is not clear (86, 87). Longitudinal studies have found increased sedentary behavior 
with age (87, 88). Increased sedentary behavior is a concern; high levels of screen time have 
been associated to higher weight status in children and also related to higher snack intake and 
sugar-sweetened drinks (89-91).       
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1.2.5.2 Eating behavior 
For parents, children’s eating behaviors are often more challenging to handle than knowing 
what type of food to offer (92). Eating behaviors associated with weight status and most often 
described in the literature are based on different appetitive traits (93). The traits are commonly 
represented in two dimensions describing how responsive the child is to food: food approach 
and food avoidance (94). Food approach includes traits describing a child with a large appetite 
and with low satiety response (e.g., the child constantly expresses hunger, rarely says no to 
food and eats fast) (94). Food avoidance, on the other hand, describes a child less interested in 
food and with a high satiety response (e.g., picky eater who rarely finishes the plate and eat at 
a slow pace (94). Parents of children with obesity report higher levels of food approach whilst 
food avoidance is more often associated to a lower weight status (93). Although the way the 
child eats (or not eats) may be highly frustrating for parents, eating behaviors seem possible 
to modify as an intervention based on positive feeding practices in preschoolers showed 
promising results (95). Compared to the control group, the intervention resulted in higher 
levels of satiety responsiveness and lower food responsiveness; the results were maintained 
after 2 years (95). Addressing eating behaviors in treatment may, thus, offer parents more tools 
to work with to come to terms with their child’s obesity (96).  
 
1.2.5.3 Parental feeding practices  
Parents influence child eating through foods offered in the home environment (72), role 
modeling (97) and through feeding practices (98). Parental feeding practices are defined as to 
how parents respond to the child in feeding situations (99). In the literature, feeding practices 
related to weight status are most often examined regarding the level of control in feeding 
situations (100). Controlling feeding practices include both restriction of how much and what 
type of food the child eats and to what extent parents pressure their child to eat (101). 
Associations between food approach and restrictive feeding practices and food avoidance and 
pressure to eat have been reported independently of child weight status (102). Not surprisingly, 
associations between a higher weight status in children and restrictive feeding practices and 
lower weight status and pressure to eat have been reported in both cross sectional and 
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longitudinal studies (103-108). However, the causal relationships are not clear. Longitudinal 
studies suggest that feeding practices are a natural response to the child’s eating behavior and 
weight status (106, 107, 109). Interestingly, parental concern for their preschooler’s weight 
influenced feeding practices more than the child’s actual weight (110). To guide parents in 
feeding practices, techniques that facilitate healthy eating may be especially helpful for 
parents of an obese child (111).  
1.2.5.4 Evidence-based positive parenting practices 
The key role of parents in shaping a healthy lifestyle for children makes general parenting a 
clear component for inclusion in childhood obesity treatment. General parenting has been 
defined as attitudes and beliefs that create an emotional climate and determines behavioral 
communication between the parent and the child (112, 113). However, in this thesis, general and 
positive parenting practices are used to describe the key evidence-based parenting practices: 
encouragement, monitoring, involvement, limit setting and problem solving strategies (114). 
These positive parenting practices are the cornerstones of many parenting programs. One 
such program is KEEP (Keeping foster and kin parents supported and trained), an evidence-
based parent support and skill enhancement education program that has been tested in 
multiple settings and was developed by Patricia Chamberlain from the Oregon Social 
Learning Center (OSLC) in the USA (115, 116). In this thesis the adaptation of KEEP to a 
Swedish population of parents of preschoolers with obesity will be presented as well as the 
first results from a randomized controlled trial (RCT). 
Positive parenting practices contribute to better cooperation in the family and help parents to 
achieve behavior changes in their children supporting a healthy development (117-119). The 
inclusion of support in positive parenting practices in obesity treatments is however largely 
understudied; there are few predominantly encouraging results (120-123). In Australia, a positive 
parenting program targeting for parents of school-aged children resulted in improved child 
weight status and increased parental confidence in managing child obesity-related behaviors 
and inconsistent or forceful parenting practices were used less frequently (122). However, 
when the same program was evaluated in the Netherlands no effects after 12 months were 
seen (124). A possible explanation was the absence of follow-up visits to ensure the 
establishment of the newly learned practices (124). The scarcity of studies targeting and 
examining the role of parenting practices in the treatment of preschool obesity thus needs to 
be further investigated.  
1.3 PREVENTION OF CHILDHOOD OBESITY  
There is a consensus that preventive interventions are needed to counteract the obesity 
epidemic. However, the successes from large extensive interventions are limited (33, 125-127). In 
Europe, the community-oriented obesity prevention study IDEFICS (8 countries, 16,000 
children 2- to 10-years-old) failed to find clinically relevant intervention effects regarding 
child adiposity (126). Similarly, TOYBOX (6 countries, 4,964 preschoolers) found no relevant 
effect on improved beverage intake (127). In Sweden, the Primrose study delivered through 
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child healthcare centers (1,041 children) also failed to show any intervention effect on child 
weight development (125). The idea behind preventive interventions is to target large samples 
of the general population and offer the same tools to everyone. However, for those at higher 
risk of becoming obese, differentiation in the interventions is critical (125). Further, to reach 
population-representative samples, preventive strategies for children are often offered 
through schools and preschools (128). At the same time, such design limits the participation of 
parents and thereby limits the intervention effect (128). On the other hand, interventions 
offered through primary health care, and thus only target parents, are also presenting limited 
results (125, 129). The lack of intervention effect may however be due to the fact that the 
intervention effect is time lagged thus longer follow-up is possibly required to detect larger 
and relevant effects of interventions, especially in younger children (125, 128, 130). Thus, it is too 
early to state that prevention of obesity in children doesn’t work. The multifaceted nature of 
obesity also requires a better consideration of several levels within the society (e.g., home, 
school, after school activities and the overall community level) (130). Further, the 
implementation of any preventive actions needs to be closely followed to avoid flaws in one 
level affecting the results of the whole intervention (33). While seldom reported, no harm has 
been reported for preventive interventions, according to a recent comprehensive review of the 
field (128). 
1.4 EARLY TREATMENT OF CHILDHOOD OBESITY 
1.4.1 When should treatment start? 
While obesity treatments in adolescents and adults have shown discouraging outcomes, a 
growing body of evidence points toward the importance and effectiveness of early initiated 
obesity treatment for long-term treatment results (131, 132). At what age treatment should start 
remains an ongoing discussion. Some suggest waiting until early school age as evidence for 
association between current weight status and adolescence and adulthood is stronger (34). 
However, the preschool age seems more appropriate considering the greater influence of 
parents (133, 134), and the possibility for preventing the establishment of unhealthy habits (73). 
Although the preschool age is recognized as a good time to start treatment, there is a scarcity 
of controlled evaluated treatments (135, 136). Treatment interventions targeting this young age 
group need to be further investigated, especially regarding what treatment to offer. 
1.4.2 Key mechanisms for early treatment 
1.4.2.1 Multidisciplinary treatments 
It is now well established that multidisciplinary treatments offering support for both healthy 
food habits and physical activity with low levels of sedentary behaviors are needed (76, 136). 
However, the advices around lifestyle changes need to be supported by behavior management 
components (76, 135). Behavioral components included in effective treatment programs are 
support for parental feeding practices, problem solving and goal setting strategies among 
others (137-139).  
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1.4.2.2 Intensive treatments 
How intensive (total number of sessions and frequency) an optimal treatment should be is an 
ongoing discussion. Multidisciplinary treatments of high intensity (e.g., 12 weekly sessions 
followed by monthly follow-up visits) (137-141) have proven to be more effective in reducing 
child weight status compared to those of low intensity (4 to 8 visits per year) (142, 143). 
Likewise, a medium intensity intervention also demonstrated a significant difference within 
and between groups in weight status compared to standard treatment (144). Low intensity 
treatments (that are often offered in outpatient pediatric clinics as standard treatment) seem to 
be much less, if at all, effective (135). On the other hand, a counter argument is that intensive 
treatments are hard to set up within the health care system. Clearly, the feasibility and cost 
effectiveness of such treatments need to be further investigated.  
1.4.2.3 Parent-only program  
Among early obesity treatments, parent-only programs have been showing promising results 
(28, 121, 145-147). However, it remains unclear whether a parent-only approach is equally or more 
effective than treatments involving the child, especially for older children, given the 
increasing peer influence during childhood (148). The potential advantage of parent-only 
treatment is the possible cost-effectiveness and ease of dissemination (147, 149, 150). A further 
aspect is the possibility for parents to speak freely about their child’s weight problems and 
concerns they may have. One such concern is how children’s self-esteem is affected by 
having obesity (151)  
1.5 IMPORTANCE OF USING VALID AND RELIABLE INSTRUMENTS  
Research on child and parental behaviors related to obesity is held back by the limitations of 
existing instruments (152, 153). To be able to trust results researchers need valid and reliable 
instruments (153). The process of developing new instruments should follow the latest 
psychometric procedures (153-155). This process is time-consuming and should include 
qualitative work such as discussions with experts for input on relevant questions and 
interviews with a sample representing the population under study. Additionally, instruments 
need to be tested in a large enough sample so that consistencies and inconsistencies of the 
instrument can be evaluated and reported (153). Existing instruments will have to be tested 
again in new populations since child age, culture and parental education level are known to 
effect the appropriateness of different instruments (156). In this thesis two instruments have 
been validated. The instruments will later be used to advance research regarding which 
behaviors parents of obese children find problematic and their perception of how they 
manage these behaviors.  
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2 AIMS AND HYPOTHESES 
The overall aim of this thesis was to examine the family’s role in early childhood obesity 
focusing on parental characteristics and practices, and to compare two treatment interventions 
offered to preschoolers with obesity.   
The specific aims were: 
1. To compare infant growth during the first year of life (BMI SDS at 3, 6 and 12 
months and rapid growth > 0.67 SD in weight between 0-6 month) between children 
at high and low risk of developing obesity based on parental BMI and education level. 
Further, to examine which early-life factor (gender, birth weight, gestational weight 
gain, short exclusive breastfeeding and maternal smoking) may influence the effect of  
parental BMI and education level on infant growth. (Study I) 
 
2. To examine the psychometric properties of the Lifestyle Behavior Checklist (LBC) on 
a Swedish population of parents of preschoolers and to examine associations between 
the LBC and socio-demographic factors (child and parental age, gender and weight 
status, parental education level and parental country of origin). (Study II) 
 
3. To establish the psychometric properties of the Swedish version of the Child Eating 
Behavior Questionnaire (CEBQ) in preschoolers. Secondly, to present a model of 
associations between parental perceptions of child eating behaviors among 
preschoolers and parental feeding practices, measured with the Child Feeding 
Questionnaire (CFQ), adjusting for potentially important predictors (child and 
parental age, gender and weight status, parental Nordic background, education level 
and confidence). (Study III) 
 
4. To present a detailed study protocol of the longitudinal RCT, the More and Less study 
(ML) aiming to compare the effectiveness of two obesity treatment approaches 
offered in three conditions: 1) standard treatment, and 2) a parent-only treatment 
program delivered in groups with booster sessions and 3) same as 2) without booster 
sessions (BMI SDS primary outcome). (Study IV)  
 
The study protocol is included in this thesis to give a thorough background to Study 
V.  
 
5. To evaluate treatment effectiveness of the ML parent-only program measured by BMI 
SDS (primary outcome variable) after 3 and 6 months compared to standard treatment 
for preschoolers (4-6 year olds) with obesity adjusting for sociodemographic factors 
(child age, gender, family structure, parental education level, income and foreign 
background). Second, to examine the feasibility and acceptance of the parent program 
using evaluation forms and semi-structured interviews with parents. (Study V) 
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Hypotheses were: 
1. Simultaneous exposure to high parental BMI and low education level would increase 
the risk of a higher child weight status and rapid weight gain during the first year of 
life. (Study I) 
 
2. LBC factor structure would differ in the younger sample of children compared to 
previous research that was mostly performed in older children. Additionally, 
perceived child problematic behavior would be associated with lower parental 
confidence. We also hypothesized that obesity-related behaviors such as overeating 
and physical inactivity would be associated with parental concern for child weight 
and to feeding practices. Further, we hypothesized that child weight status would be 
associated with all factors on the Problem scale. We assumed no or weak associations 
between the CFQ factor, perceived parental weight, and the LBC factors. Finally, we 
expected to find differences between the reports of parents of normal weight children  
and parents of overweight and obese children. (Study II) 
 
3. Parents’ feeding practices are affected by their perceptions of child eating behaviors 
and that parents’ concern for child weight would mediate this relationship. Further, 
we hypothesized that child weight status and parental education level would be 
associated with child eating behaviors and parents’ feeding practices. (Study III) 
 
4. The parent-only group program will be effective in improving both weight status 
(BMI SDS as primary outcome) and secondary outcomes such as child BMI, waist 
circumference, metabolic health, food and physical activity patterns, obesity-related 
child behaviors, parental limit setting and feeding practices and lifestyle-specific self-
efficacy, family functioning and child and parental psychosocial health. (Study IV)  
 
5. The parent-only program would be more effective in reducing child weight status 
compared to standard treatment. However, we further hypothesized that for both 
treatment groups there would be an association between treatment attendance and 
treatment effect. Further, the parent-only program would be well accepted by parents.  
 (Study V)
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3 METHODS 
3.1 STUDY DESIGN AND POPULATIONS 
The design and the populations of each study are presented in Table 1. Below is a short 
description of the three main projects: the Early Stockholm Obesity Prevention Project (Early 
STOPP), the validation study and ML.  
3.2 MATERIAL 
3.2.1 Study I – Early Stockholm Obesity Prevention Project (Early STOPP) 
Early STOPP is an ongoing five year longitudinal preventive intervention. The primary aim 
of Early STOPP is to prevent obesity in children with a higher risk. The risk is based on 
parental weight status (BMI). Families with infants were recruited from child health care 
centers in Stockholm County between 2009 and 2013. One-year-old children with no chronic 
health problems that could influence the child’s physical and psychological development and 
with at least one obese parent (BMI ≥ 30) or two overweight parents (BMI ≥ 25) (1) were 
eligible for participation in the study. Another inclusion criterion was parents’ ability to 
communicate in Swedish, in speech and in writing. Eligible families were randomized to 
intervention or control conditions through cluster randomization of child health care centers. 
A non-randomized reference group with parents within the normal range for weight status 
was also recruited to the study. All families are being followed for five years with yearly 
check-ups. The families in the intervention condition have additional visits. They receive 2 to 
4 home visits per year by a personal coach trained in motivational interviewing (MI). The 
visits focus on healthy habits for children regarding food, physical activity and sleep. Study 
recruitment has concluded. In total, 238 families have been to baseline measurements (66 
intervention, 115 control and 57 reference group families). 
In Study I, the intervention and control conditions represent the high-risk group for obesity 
based on parental BMI (n=144) while the reference group represents the low-risk group 
(n=53). Additionally, to explore the associations between SES and child weight status during 
the first year of life, risk groups were based on parental education level (high/low) created as 
a proxy for SES (high risk (n=57) and low risk (n=139).  
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Table 1. Design and study population of the studies. 
Study Aim Design Population Recruitment 
I To explore associations 
between parental weight 
status and education level 
and child growth 
development (BMI SDS and 
rapid weight gain) during 
the first year of life. 
Longitudinal 
Observational  
Retrospective 
 
197 one-year old 
children and their 
parents participating 
in Early STOPP;  
144 with high risk of 
obesity and 53 with 
low risk of obesity 
based on parental 
weight status. 
Through child health 
care centers in 
Stockholm County. 
II To validate the Lifestyle 
Behavior Checklist in a 
Swedish preschool 
population. 
Cross-sectional 478 preschoolers and 
their parents.  
Including a clinical 
sample of 47 
families. 
Through 20 preschools 
and 5 schools in 
Stockholm County. 
Through child health 
care, pediatric clinics 
and school health 
offices. 
III To validate the Child Eating 
Behavior Questionnaire in a 
Swedish preschool 
population. 
To present a model of 
associations between 
children’s eating behaviors 
and parental feeding 
practices. 
Cross-sectional 478 preschoolers and 
their parents.  
Including a clinical 
sample of 47 
families. 
Through 20 preschools 
and 5 schools in 
Stockholm County. 
Through child health 
care centers, outpatient 
pediatric clinics and 
school health offices 
in Stockholm County. 
IV To describe the longitudinal 
RCT, the More and Less 
study (ML) 
Study protocol 177 children 4 to 6 
years old with 
obesity and their 
parents. 
Through child health 
care centers, outpatient 
pediatric clinics and 
school health offices 
in Stockholm County. 
V To evaluate treatment 
effectiveness of the ML 
parent-only program after 3 
and 6 months compared to 
standard treatment (BMI 
SDS as the primary 
outcome) and to examine the 
feasibility and acceptance of 
the program. 
Longitudinal 
Prospective 
Randomized 
controlled trial (RCT) 
177 4 to 6-year-old 
children with obesity 
and their parents 
participating in ML 
randomized to 
parent-only group 
treatment (n=89) and 
standard treatment 
(n=88). 
Through child health 
care centers, pediatric 
clinics and school 
health offices in 
Stockholm County. 
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3.2.2 Study II and III – Two validation studies 
Study II and III were designed to test the usefulness (the psychometric properties such as 
validity and reliability) of the LBC and the CEBQ, two questionnaires that will be used in the 
evaluation of the ML study described below. In 2013, schools and preschools from different 
areas of Stockholm County were invited to participate in the validation study. After agreeing 
to participate, questionnaires were distributed to parents via the schools and preschools. The 
same population was used in the two validation studies. The population consisted of two 
samples of parents. One sample was recruited through the preschools and schools (n = 431); 
the other sample were parents participating in the ML study with their child (n = 47). Parents 
were asked to fill out a battery of questionnaires including the LBC, the CEBQ and the CFQ. 
In addition parents received a questionnaire with child and parental sociodemographic data. 
3.2.3 Study IV and V – the More and Less study (ML)  
ML is an ongoing longitudinal RCT comparing two different treatments of childhood obesity 
in preschoolers delivered in three conditions for 12 months. In summary, 177 children (4- to 
6-years old) were recruited through child health care centers, outpatient pediatric clinics and 
school health offices in Stockholm County and through self-referrals by parents. The children 
were randomized to either 1) a 10 week (1.5 h/week) parent-only group treatment focusing on 
evidence-based parenting practices and lifestyle changes with additional booster sessions or 
2) the same as 1) without booster sessions or 3) to standard treatment in a pediatric clinic 
focusing on lifestyle changes. The outcome measures are collected at baseline and after 3, 6 
and 12 months. The primary outcome is child BMI SDS and secondary outcomes are child 
BMI, waist circumference, metabolic health, eating behavior, food intake and sedentary 
behavior, parenting feeding and limit setting practices and confidence in handling child 
obesity related behaviors and child and parental psychosocial health. Sociodemographic 
variables such as reported parental weight and height, education level, income, occupation 
status, housing and family structure (marital status, number of siblings) are also collected. 
In Study V, the first results of ML are presented comparing the parent-only treatment and 
standard treatment after 3 and 6 months follow-up (primary outcome BMI SDS). The 
feasibility and acceptance of the parent-only program, analyzed through quantitative and 
qualitative evaluations, will also be presented. 
3.2.4 Sample sizes  
3.2.4.1 Study I 
The population size for Study I was determined through power calculations for Early STOPP 
including 200 families, (intervention = 100 and control = 100), with 80% power at the 5% 
significance level. We considered a 15-20% dropout rate. The power calculation was based 
on detecting a 50% lower prevalence of child overweight and obesity in the intervention 
group: 20% in the intervention group compared to 40% in the control group when the 
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children were 6 years of age. The reference group (low-risk group for obesity) was planned to 
include 50 families (157). 
3.2.4.2 Study II and III 
The sample sizes were based on an estimated response rate of 50%. An adequate amount of 
data for the use of the chosen statistical methods were also considered (i.e., for exploratory 
factor analysis (EFA) n > 5 times number of items and for confirmatory factor analysis 
(CFA) n > 200) (158).    
3.2.4.3 Study IV and V 
The sample size for the ML study was determined to include 75 children in each group (i.e., 
the standard treatment group and the parent-only treatment (including both conditions)). The 
power calculations were based on the assumption that with 85% power to be able to detect a 
0.3 difference in BMI SDS between the groups at the significance level of 5% considering a 
drop-out level of 21% (114).  
3.2.5 Inclusion and exclusion criteria 
3.2.5.1 Study I 
The inclusion criteria for Early STOPP were: 
 families with children younger than one year 
 at least one parent was obese (BMI ≥ 30), both overweight (BMI ≥ 25) or both 
parents were normal weight (BMI ≤ 25) (reference group)  
 at least one parent was able to understand Swedish in spoken and written language. 
The exclusion criteria were: 
 chronic health problems that could influence growth, physical activity and/or eating 
habits of the child.  
 For twin pairs the first twin was included. (157).  
 For Study I additional exclusion criteria were children born before week 37. 
3.2.5.2 Study II and III 
For both validation studies inclusion criteria were: 
 parents of preschoolers living in Stockholm County 
 ability to understand Swedish was assumed for returned questionnaires.  
The exclusion criteria were: 
 chronic health problems likely to influence child growth, physical activity, eating 
behavior and parenting practices.  
 being underweight (iso BMI 17) (4) leading to exclusion of 18 children as the data was 
not considered as relevant to the purpose of the studies. 
  27 
3.2.5.3 Study V 
The inclusion criteria for the ML study were: 
 children between 4 and 6 years (treatment start before 7 years of age) 
 obesity according to international cut-offs for children (3) 
 no chronic disease or developmental problem likely to influence child weight and 
height 
 parental ability to understand and communicate in Swedish to be able to fill out 
questionnaires and participate in treatment held in Swedish .  
For Study V families with data collected at baseline and at 3 and 6 months follow-up 
were included. 
3.3 DATA COLLECTION AND DEFINITION OF VARIABLES 
3.3.1 Study I 
3.3.1.1 Data collection 
Data used in Study I was collected at the Early STOPP baseline visit. Families were asked to 
fill out one questionnaire for each parent and one for the child. The questionnaires contained 
sociodemographic data and early life factors associated to obesity (see description below). 
Child and parental height and weight were measured by well-trained research staff using 
calibrated instruments. All measures were repeated three times and mean values were 
derived. The child was measured without clothes using a baby scale. Child height was 
measured horizontally and parents were measured using a fixed stadiometer. Parents’ waist 
was measured in between the lower rib and the iliac crest using a non-extensible tape. For 
mothers who were pregnant at baseline we used the weight provided when the family had 
been included to the study (n = 9).  
3.3.1.2 Definition of variables 
Outcome variables were child growth defined as BMI SDS at 3, 6 and 12 months and rapid 
weight gain before 6 months of age. Child growth chart from birth was collected and BMI 
was then calculated for both children and parents. BMI SDS at 3 (± 2 weeks), 6 (± 4 weeks) 
and 12 (± 8 weeks) months (outcome measures) was derived from Swedish age and gender 
specific reference values (5). Rapid weight gain between birth and 6 months was defined as a 
weight increase of 0.67 SD (159), where weight SD was calculated based on Swedish growth 
reference data (160).  
Exposure variables were created for obesity risk based on: 1) parental BMI and 2) parental 
education level. Based on BMI, parents were classified as normal weight (BMI ≥ 18.5 ≤ 25), 
overweight (BMI ≥ 25 ≤ 30) or obese (BMI ≥ 30) according to the World Health 
Organization’s (WHO) cut-off criteria (1). Risk group based on parental BMI included 
families with at least one obese or two overweight parents and as low risk if both parents 
were normal weight. Risk group based on parental education level was based on a 
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dichotomized variable where both parents’ education level was combined into low or high 
level of education. High level of education was defined as families with at least one parent 
with more than 12 years of school and low level of education as both parents with 12 years of 
school or less. 
Variables collected at baseline and adjusted for were child gender and gestational age and 
previously identified risk factors for childhood obesity: birth weight, introduction of solid 
foods, antibiotics during the first year, maternal age, maternal gestational weight gain, short 
exclusive breast feeding (0-2 or < 2 months) and maternal smoking habits (smoker or not).  
3.3.2 Study II and III 
3.3.2.1 Data collection 
Prior to the recruitment process for the two validation studies, we examined the most recent 
statistics from the yearly report of weight status of four year olds from the Stockholm Health 
Care Services (15). The statistics helped us to obtain a heterogeneous sample regarding child 
weight status. To reach the sample we contacted school directors and heads of preschools 
from selected areas that were representing 45 units (30 preschools and 15 schools). Out of 
these, 20 preschools and 5 schools agreed to participate and questionnaires to 931 parents 
were distributed (595 parents of children attending preschool and 336 parents of children in 
the preparation year of school). The LBC, the CEBQ and the CFQ were distributed via the 
schools together with a questionnaire including sociodemographic data (i.e., child age, 
gender, country of birth and language spoken at home, parental and child weight and height) 
and a question of child general health. The questionnaires were sent back to the research 
group. To be able to examine difference between parents of normal weight and overweight or 
obese children, a clinical sample of 47 parents was included. The parents participated in the 
ML study with their preschooler. For the ML sample, children’s measured weight and height, 
sociodemographic data and reported parental height and weight collected at baseline were 
used. 
3.3.2.2 Definition of variables 
For both studies, child and parental BMI was calculated and categorized into underweight, 
normal weight, overweight and obesity according to international cut-offs (1, 3, 4). 
Additionally, for children BMI SDS was derived from Swedish age and gender specific 
reference values (5).  
In Study II, children’s weight categories were used to compare reported scores between 
groups (normal weight or overweight/obese). Sociodemographic factors used to examine 
correlations with the LBC factors were for children: gender, age and BMI SDS and for 
parents: gender, age, BMI, Nordic background (born in a Nordic country; only Sweden, 
Norway, Finland and Denmark were represented in the sample) and education level 
(university degree). 
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In Study III, the sociodemographic factors included child gender, age and BMI SDS as well 
as parent gender, age, BMI, foreign origin (born in a country other than Sweden) and 
education level (university degree). These variables were adjusted for in a model examining 
associations between child eating behaviors and parenting practices. 
3.3.2.3 Description of questionnaires 
The Lifestyle Behavior Checklist 
The LBC was developed in Australia to measure to what extent parents perceive child 
problematic behaviors related to obesity in their child (the Problem scale) and how confident 
the parents feel in handling the problematic behaviors (the Confidence scale) (161). The LBC 
consists of 25 items that load on four factors: Misbehavior in relation to food (e.g., the child 
yells about food), Overeating (e.g., the child eats too much), Emotional correlates of being 
overweight (e.g., the child complains about being overweight) and Physical activity (e.g., the 
child complains about being physically active) (162). On the Problem scale, parents rate to 
what extent a behavior is a problem for them, from 1 (not at all) to 7 (very much). On the 
Confidence scale, parents rate how confident they are in dealing with the problematic 
behaviors, from 1 (Certain I can’t do it) to 10 (Certain I can do it). If the parent has not 
experienced a problematic behavior, according to the instructions s/he is asked to assess 
his/her confidence hypothetically. The scores for the 25 questions are added to create a 
measure of the extent of lifestyle-specific behavioral problems, and to assess parental self-
efficacy related to specific behavioral problems (162). The clinical cut-off values for the 
Problem scale are above 50 (range = 25 to 175) and for the Confidence scale under 204 
(range = 25 to 250) (162). The clinical cut-offs were developed on the basis of a comparison 
with means from a healthy weight population (community sample) (163). 
The Child Feeding Questionnaire 
The CFQ is the most established instrument in the field of child nutrition and pediatrics to 
examine parental feeding practices (164). The CFQ assesses parents’ perceptions and concerns 
about child obesity, as well as their child-feeding attitudes and practices (101). The CFQ 
consists of seven factors. The first four factors measure parents’ perceptions of their own and 
their child’s weight at different ages, and concerns parents may have that can affect how they 
control their child’s eating. These four factors are: Perceived responsibility (3 items), 
Perceived parent weight (4 items), Perceived child weight (3 items) and Concern about child 
weight (3 items). The other three factors measure parental attitudes and feeding practices 
relating to Restriction (8 items), Pressure to eat (4 items) and Monitoring (3 items) (101).  
In Study II and III, we used the Swedish version of the CFQ proven to be valid in a previous 
Swedish preschool population (103). 
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The Child Eating Behavior Questionnaire 
The CEBQ is also a well-established instrument of child eating behavior (164) and consists of 
35 items on eating styles related to obesity risk, loading on eight factors divided into two 
dimensions (94). The Food approach dimension is represented by four factors: Food 
responsiveness, with five items (e.g. “given the choice, my child would eat most of the 
time”), Emotional overeating, with four items (e.g. “my child eats more when worried”), 
Enjoyment of food, with four items (e.g. “my child enjoys eating”), Desire to drink, with 
three items (e.g. “my child is always asking for a drink”). The Food avoidance dimension is 
represented by: Satiety responsiveness, with five items (e.g. “my child gets full up easily”), 
Slowness in eating, with four items (e.g. “my child finishes his/her meal quickly”), Emotional 
undereating, with four items (e.g. “my child eats less when upset”), and Food fussiness, with 
six items (e.g. “my child refuses new foods at first”). Parents rate each behavior on a five-
point Likert scale (never, rarely, sometimes, often, always; 1–5) (94).  
The Swedish version of the CEBQ used in Study III has previously been evaluated with EFA 
(165). However, when testing a previously validated instrument in a new population CFA, a 
theory-driven method, is recommended (166).  
3.3.2.4 Translation of the LBC 
The development of the Swedish version of the LBC began with a translation process 
conducted according to standard recommendations (154, 167, 168) and in collaboration with the 
Australian developers of the instrument (161). The LBC was translated into Swedish and then 
an adjusted version of the translated LBC was back translated by two other independent 
translators. The few differences were due to wording choice.  
3.3.2.5 Cognitive interviews 
To test the comprehensibility of the translated LBC, cognitive interviews (169) were performed 
with five parents representing the target population of parents with preschool-aged children. 
In the interviews, the techniques think-aloud and verbal probing were used. When using 
think-aloud the interviewer asks the respondent to describe how he/she reasons when 
answering the questions, and with verbal probing the interviewer uses questions to follow-up 
on the respondent’s answer. Both techniques help the interviewer to better understand the 
cognitive processes evoked by the questions asked and the answers given (169). The interviews 
followed a standardized protocol, were recorded and lasted for approximately one hour. 
Further minor adjustments in wording choices and concepts were added after the interviews 
and incorporated in the final revision of the LBC. 
3.3.3 Study V 
In Study V, data collected for the ML study at baseline and at 3 and 6 months follow up were 
used to compare the treatment effect of standard treatment and the parent-only treatment 
program, both described below.  
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3.3.3.1 Standard treatment 
The families randomized to standard care received treatment based on the action plan for 
childhood obesity in Stockholm County (170). This treatment commonly focuses on advice 
regarding healthy food to provide to the child and how to increase the child’s physical 
activity. The families are then supported in maintaining changes made. During the first and 
the 12 month follow-up visits the family meets with a pediatrician. The family meets with a 
pediatric nurse for the remaining visits. Families can also be offered referrals to a dietician 
and a physiotherapist. The treatment set-up varied between clinics; for the purpose of the 
present study each clinic was asked to fill out a protocol at the 3 and 6 months visits 
documenting what treatment the family had attended and on how many occasions. A similar 
individual standard treatment has recently been described (171). 
3.3.3.2 Parent-only program 
The ML parent-only program was designed in close collaboration with the KEEP model 
developers (116). Conceptual and cultural adaptations and adjustments were made to fit the 
Swedish population of parents with preschoolers with obesity. Each session was led by two 
group leaders (one leader and one co-leader) and introduced a positive parenting practice 
(encouragement, positive involvement, monitoring, problem solving, and limit setting 
strategies) with information delivered in a step-by-step fashion. Each session also included a 
food or physical activity related topic. To facilitate better comprehension of the presented 
material, practical components, such as role plays, were used. At the end of every session, a 
home practice assignment was presented. The parents were asked to practice the topic that 
had been discussed at home. The assignment was then reviewed at the beginning of the next 
week’s session. Both parents were invited to participate and child care was provided. To 
increase attendance the groups were held in a location close to where most of the families 
lived. If parents missed a session, material was sent home and one of the group leaders called 
the family to review the session and answer questions (114). 
The KEEP founders held the initial group leader training over five days. The training then 
continued through weekly supervision by a KEEP consultant using video recorded ML group 
sessions. After completing three supervised groups the group leader applied for certification 
as ML leader. After certification, the group leaders receive bi-annual fidelity checks. After 
co-leading two groups, a co-leader person can apply for certification after additional 
supervision during one group as group leader (114).  
Conceptual influences  
The KEEP program is based on Bandura’s Social Learning Theory (172) and Patterson’s Social 
Interaction Learning Theory (119, 173). The theories state that children’s optimal development is 
promoted by active family involvement. Bandura argued that humans learn through direct 
and indirect modelling; the behaviors are taught through direct positive or negative 
reinforcements to the child but also through experiences of how other’s behaviors are 
responded to (174). Family members’ need to calibrate their behavior and improve their 
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interaction to develop a good understanding about responsibilities and role sharing (174). 
Patterson focused specifically on the effect of interactions between family members and 
children; this was systematically studied during decades of direct observational studies of 
families (173). Building on the social learning theory, Patterson showed the consequences of 
parents’ behavior on children’s development in his research (118). For example, by reinforcing 
positive behaviors in the child and breaking the pattern of coercion (negative talk/persuasion), 
more positive social skills were developed (118). Interestingly, when positive parenting 
practices were added to an obesity intervention targeting 8-12 year old children, weight 
development was better for children in families with higher levels of parental warmth (175).   
However, to target the many causes of childhood obesity a wide perspective for interventions 
is necessary. The Ecological System Theory, developed by Bronfenbrenner (176), is therefore 
of equal relevance to explain how children’s development is affected on multiple levels. The 
microlevel represents the child’s immediate environments (family, preschool, etc.), the 
mesolevel is where the children’s family, preschool, and other microlevels interact, along 
with exolevel (community) and macrolevel (the larger socio-cultural context) that do not 
involve the children directly (176). The child’s development is thus not only depending on 
individual factors but also on the interactions between levels.  
3.3.3.3 Data collection 
Child weight, height and waist circumference was measured at baseline and after 3 and 6 
months by child health care professionals using calibrated instruments. All measures were 
repeated three times and mean values were derived. Child weight was measured with the 
child wearing underwear. Child height was measured using a fixed stadiometer. Child waist 
was measured in between the lower rib and the iliac crest using a non-extensible tape. Weight 
and height measurements from the child health care nurse recruiting the family to the study 
were used in case baseline measures were missing. Missing values could be due to the family 
declining participation or if baseline measures had not yet been conducted when the dataset 
was developed.  
Sociodemographic questionnaires were filled out by each parent at baseline. One parent was 
asked to fill out the questionnaire for the child. Sociodemographic data included child age, 
gender, number of siblings and if the child was living with both parents or not. Parental 
characteristics included: age, gender, country of origin, language spoken at home, education 
level, occupation status, parental monthly income level, living in owned housing or not and 
weight status based on reported weight and height. Parents were classified as normal weight, 
overweight or obese based on WHO’s cut-off criteria (1). 
The primary outcome of the study was child BMI SDS derived from Swedish age and gender 
specific reference data (5). The secondary outcomes were child BMI and waist circumference, 
reduction in BMI SDS ≥ 0.5 and maintenance of any reduction in BMI SDS from 3 to 6 
months follow-up. 
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3.3.3.4 Evaluation of the parent-only program 
Evaluation forms 
To assess the parents’ perceived usefulness of the program content, evaluation forms were 
administered and filled out anonymously during the last session. Questions were based on the 
KEEP program’s standard evaluation forms. Parents were asked to what extent they agreed 
with 16 statements with the following response options (scores): not at all (1), sometimes (2), 
pretty much (3), completely (4) (e.g., I have received tips on new parenting skills/strategies to 
use, I now use new strategies to help my child to cooperate, I have become more consistent 
towards my child when teaching him/her new things). The mean score of each item for each 
group was calculated and mean score for the entire parent group population (Group 1-8). 
Interviews 
Detailed examination of content and parental acceptance of the program was assessed by 
interviewing a convenience sample of parents based on a variation in session attendance 
including both mothers and fathers. The parents interviewed had participated on average in 
81% (42%-100%) of the sessions, 62% mothers and 38% fathers. The interviews were 
performed approximately 6 months after the parent group ended by researchers not involved 
in the parent group. The interviews were conducted over the telephone following a semi-
structured interview guide. The interviews lasted for approximately 30 minutes and were 
recorded and then transcribed. For the analysis of the interviews thematic analysis was used 
described under Comments on statistical methods. 
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3.4 STATISTICAL METHODS 
In all studies, the descriptive statistics are presented as means and standard deviations (SD), 
or numbers and percentages for categorical data. Independent sample t-tests (for continuous 
variables) and chi square tests (for categorical variables) were used. Variables were checked 
for normal distribution by visual inspection of histograms and boxplots. All p-values < 0.05 
were regarded as statistically significant. See Table 1 for all statistical methods used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.4.1 Main analyses 
Study I 
In linear and logistic regression models we examined associations between child BMI SDS at 
3, 6 and 12 months and rapid weight gain between birth and 6 months (dependent variables) 
and parental BMI and parental education level (primary exposure variables). In adjusted 
models we included gender, birth weight, short exclusive breastfeeding, maternal gestational 
weight gain and maternal smoking to explore the possible influence of these factors.   
Study II 
EFA was used to replicate the original 4-factor structure and to guide the further testing of the 
factor structure with CFA. Independent samples t-tests were used to compare scorings 
between groups according to children’s weight status (normal weight or overweight/obese). 
The construct validity of the LBC was obtained by examining the correlations between the 
Table 1. Statistical methods used in the studies. 
 Study I Study II Study III Study V 
Descriptive statistics x x x x 
Independent sample t-test x x x x 
Chi square test x x x x 
Linear regression x    
Logistic regression x    
Confirmatory factor analysis    x x  
Exploratory factor analysis  x   
Cronbach’s alpha  x x  
Structural equation modelling  x x  
Linear mixed models    x 
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LBC and the CFQ’s factors using structural equation modeling (SEM). SEM was also 
conducted to examine the associations between the LBC and sociodemographic factors (child 
gender, age and BMI SDS and parental gender, age, BMI, Nordic background and education 
level).  
Study III 
CFA was used to test the original 8-factor structure of the CEBQ. To examine associations 
between child eating behaviors and parental feeding practices, SEM was conducted. The 
model included five CFQ factors (Restriction, Pressure to eat, Monitoring, Perceived 
responsibility and Concern for child weight) regressed on the CEBQ subscales Food 
approach and Food avoidance and child (gender, age, BMI SDS) and parental characteristics 
(gender, age, BMI, foreign origin and education level), as well as on the LBC Confidence 
scale. The CFQ factor Concern for child weight and Perceived responsibility were used as 
mediators in the model. Effect sizes and correlations were assessed according to Cohen (0.1–
0.3 weak; 0.3–0.5 medium, 0.5–1 strong) (177). 
Study V 
Independent samples t-test and Chi-squared tests were used to analyze differences between 
outcome variables and sociodemographic variables at baseline for standard treatment and 
parent group treatment and to compare participants and those lost to follow-up for the total 
population and by group. To examine the difference in treatment effects between the parent-
only program and standard treatment on primary (BMI SDS) and secondary outcomes (BMI 
and waist circumference) at 3 and 6 months follow-up linear mixed model analyses were 
used. The main models included the variables: time (months), treatment group and their 
interaction (time by group). Random intercept and a random slope for time were used. In the 
adjusted models the following variables were included: child age at baseline, gender, family 
structure (first born, child living with both parents or not), parental BMI and SES (parental 
income and education level), as well as attendance to obesity treatment. Risk ratios (RR) 
were calculated to compare clinical significance of treatment effect (i.e., reduction of BMI 
SDS ≥ 0.5) and maintained reduction in BMI SDS from 3 to 6 months between the two 
treatment groups.  
Complete case analyses using all available data was the main analysis for this study because 
it was important for us to see the results of the children who had attended treatment. 
However, according to intention-to-treat principles, additional analyses were made where 
missing follow-up values and missing values on baseline covariates were imputed 
simultaneously using multiple imputation with chained equations (m (number of imputations) 
= 10). 
To evaluate if the treatment effect was moderated by any of the baseline covariates, three way 
interactions with BMI SDS as dependent variable were conducted. If a significant interaction 
 36 
was identified, for categorical variables, linear mixed model analyses were conducted 
separately for the groups in question. Only significant interactions were reported. 
The statistical analysis were conducted in STATISTICA, version 10 (StatSoft, Inc., Tulsa, 
OK, USA, http://www.com), SPSS Statistics, version 20 and 22 (IBM, Armonk, NY, USA, 
http://www.ibm.com) and in Mplus, version 7.11 (Muthén & Muthén, Los Angeles, CA, 
USA, https://www.statmodel.com). 
3.4.2 Comments on statistical methods  
Below are short descriptions of concepts and methods used in the studies. 
3.4.2.1 Construct and discriminative validity 
In Study II, the construct validity and the discriminative validity of the LBC was tested. 
Construct validity can be divided into convergent and discriminant validity. By testing 
convergent validity we want to see how the questionnaires conform to other instrument that 
measure related behaviors (e.g., a child perceived as eating too much and parental restriction). 
Discriminant validity, on the other hand, tests if measures that are supposed to be unrelated 
are in fact unrelated (154).  
For discriminative validity, on the other hand, you want to be able to detect a difference in the 
responses of different groups (e.g., parents of overweight and obese children reported higher 
scores on obesity related behaviors than parents of normal weight children) (154).    
3.4.2.2 Internal reliability (Cronbach’s alfa) 
In Study II and III, the internal reliability measured by Cronbach’s alpha was conducted. 
Internal reliability shows how well items in an instrument correlate. Cronbach’s alpha can 
obtain a value between -∞-1 but an acceptable level of homogeneity is 0.7. If Cronbach’s 
alpha is 1 it means that all items measure the same thing (154).  
3.4.2.3 Factor analyses  
In Study II and III, the factor structures of the LBC and the CEBQ were obtained by using 
EFA and CFA. EFA is a commonly used analysis to assess factor structure of new 
instruments when no prior structure has been reported. The factor structure is determined by 
examining factor loadings (e.g., what items in the questionnaire correlate to each other and 
load upon the same factor or scale). Acceptable factor loadings are > 0.4. EFA is data driven 
compared to the theory driven CFA when a hypothesis about what items are correlated to 
each other already exists (166). Data from the new population is then applied upon the original 
factor structure. In other words, the researcher shapes the data into an expected structure and 
evaluates whether such structure, or fit to the model, is acceptable. To evaluate the fit of the 
factor structure after CFA four fit indices are commonly recommended: the comparative fit 
index (CFI), the Tucker-Lewis Index (TLI), the root mean square error of approximation 
(RMSEA) and standardized root mean square residual (SRMR). Adequate fit is indicated by 
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CFI and TLI values over 0.90 (158) and good fit is indicated by values over 0.95, a RMSEA of 
0.06 or lower and a SRMR of 0.08 or lower (178).  
3.4.2.4 Structural equation modelling (SEM) 
In Study II and III SEM was used to examine associations and to create a model for the direct 
and indirect effects of child eating behaviors on parental feeding practices. SEM conducted 
using full information maximum likelihood (FIML) with robust standard errors is a more 
efficient way of analyzing data compared to listwise deletion, because we can incorporate 
individuals with partially missing information into the analysis. By analyzing associations 
between latent variables with SEM, rather than associations between observed variables with 
ordinary regression, we allow measurement error in independent, as well as dependent, 
variables (179). SEM is also very useful when analyzing mediated effects.  
3.4.2.5 Linear mixed models analysis 
In Study V linear mixed models analysis were used to examine the difference in treatment 
effect between groups. The method allows for examination of longitudinal data collected at 
more than two time points and allows adjustment for factors that may influence the effects. 
Also, the use of random intercept and a random slope for time let us assume that the children 
have different weight status at baseline and that the effect of time differs. Restricted 
maximum likelihood (REML) was used in the analysis which compensates for biased 
estimates for small samples (180).  
3.4.2.6 Thematic analysis 
Thematic analysis was used to analyze the interviews conducted with the parents who had 
participated in the ML parent program. The entire recorded material was read, reread and 
coded to identify patterns (themes) through an inductive approach (181). The inductive 
approach implies finding themes brought up by the parents during the interviews and not 
looking for themes predefined by the researcher (181). A theme is something that is relevant to 
the overall research question used, not necessarily depending on the prevalence in the 
material (181). In the present analysis we used a semantic approach (i.e., what the parents 
shared was interpreted) as opposed to the latent meaning (i.e., the interpreted underlying 
meaning) of what is being said (181). Thematic analysis is a flexible qualitative research 
method not tied to a specific theory (181).  
3.5 ETHICAL APPROVALS 
Ethical approvals were granted by the Stockholm Regional Ethical Review Board for: the 
Early STOPP (Study I) (dnr: 2009/217-31; 2009/754-32); the validation studies (Study II and 
III) (dnr: 2013/486-31/2) and the More and Less study (Study IV and V) (dnr: 2011/1329-
31/4; 2012/1104-32; 2012/2005-32; 2013/486-32; 2016/80-32).  
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4 RESULTS 
4.1 STUDY POPULATIONS 
In Table 2 the characteristics of study populations are presented. 
4.2 STUDY I – INFANT GROWTH AND ASSOCIATIONS WITH PARENTAL BMI 
AND EDUCATION LEVEL 
In this longitudinal retrospective study, we compared infant growth (BMI SDS at 3, 6 and 12 
months and rapid weight gain from 0-6 months) between children with a higher and lower 
risk of developing obesity based on parental weight status (BMI) and parental education 
level, adjusting for the influence of known early-life risk factors for childhood obesity.  
In the total population, 52% of the children were girls, mean age was 1.0 (SD 0.8) year and 
mean BMI SDS was -0.4 (SD 1.1). For parents mean age was 34.9 (SD 4.2) years, mean BMI 
was 28.7 (SD 5.1), 54% had a university degree and 13% were born in a non-Nordic country. 
In the high risk group that was based on parental BMI, short exclusive breastfeeding was 
significantly more prevalent compared to the low risk group (33% vs. 8%; p < 0.001). 
Gestational weight gain was significantly higher in mothers with lower educational level 
(16.9 kg) compared to those with a high educational level (14.3 kg) (p = 0.02).  
There was no association between the children’s BMI SDS at 3, 6 and 12 months and 
parental BMI in the unadjusted or adjusted models. However, in the fully adjusted model 
(gender, child birth, gestational weight gain, short exclusive breastfeeding, maternal smoking, 
parental BMI and parental education), the association between the child’s BMI SDS and 
parental education was significant at 3 months (p = 0.02) and at 6 months (p = 0.04) and 
significantly indicated at 12 months (p = 0.06). In total, 18%, 14% and 11% of the variance in 
BMI SDS at 3, 6 and 12 months, respectively, could be explained by the factors included in 
the model.  
No associations could be seen between rapid weight gain and high/low obesity risk.  
Birth weight was significantly and positively associated with BMI SDS at all ages (p < 
0.0001 at 3 and 6 months and p = 0.001 at 12 months) and negatively associated with rapid 
weight gain (p < 0.001; OR = 0.86, 95% CI 0.79–0.93).  
Maternal smoking was significantly and positively associated with BMI SDS at 12 months. 
The variables not included in the final models (maternal age, gestational age, introduction of 
solid foods and antibiotics during the first year) did not affect the associations between the 
child’s growth development and parental BMI and education level. 
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Table 2. Population characteristics for the children in all studies. 
 Study I Study II and III Study V 
 Parental BMI Parental Education School sample  Clinical sample  Parent-only 
treatment 
program  
Standard 
treatment 
High risk  Low risk High risk Low risk     
n 144 53 57 139 431 47 88 88 
Child mean (SD) or n (%) 
Age (years) 1.0 (0.1) 1.0 (0.1) 1.0 (0.1) 1.0 (0.1) 5.5 (1.0) 5.1 (0.7) 5.2 (0.9)  5.3 (0.7) 
Gender (girl) 70 (49) 32 (60) 31 (54) 71 (51) 224 (52)  25 (53) 42 (47.7) 56 (63.6) 
Weight (kg) 10.3 (1.4) 10.0 (0.9) 10.3 (1.4) 10.2 (1.2) 19.9 (3.8) 28.3 (4.7) 29.6 (5.1) 29.3 (5.6) 
Height (cm) 76.4 (3.1) 76.1 (3.0) 76.0 (3.1) 76.5 (3.1) 112.4 (9.5) 115.3 (7.1) 117.2 (7.4) 117.8 (6.7) 
BMI 17.6 (1.6) 17.3 (1.2) 17.8 (1.7) 17.4 (1.4) 15.7 (1.3) 21.1 (1.8) 21.6 (1.9) 21.2 (1.7) 
BMI SDS -0.37 (1.2) -0.49 (0.9) -0.16 (1.2) -0.52 (1.1) -0.2 (1.0) 3.1 (0.7) 3.2 (0.7) 3.0 (0.7) 
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4.3 STUDY II – VALIDATION OF THE LBC AND ASSOCIATIONS WITH CHILD 
AND PARENTAL CHARACTERISTICS 
In Study II the factor structure of the LBC was tested in a Swedish sample of parents of 
preschoolers. To test the validity correlations between the LBC and the CFQ were assessed. 
Further, the difference in reports of parents of normal weight children and parents of 
overweight and obese children were also examined.  
In the total sample (n = 478), the parents were on average 38.9 (SD 5.1) years old, 70% had a 
university degree and 13% were born in a non-Nordic country, mean BMI 24.0 (SD 3.8) was; 
69% were of normal weight and 31% were overweight or obese. Among the children mean 
age was 5.5 (SD 1.0) years and mean was BMI SDS 0.2 (SD 1.4), 80% were of normal 
weight, 10% were overweight and 10% were obese.  
4.3.1 Factor structure and internal reliability 
4.3.1.1 The LBC Problem scale  
A modified five factor structure proved best fit to data (TLI = 0.899; CFI = 0.918; RMSEA = 
0.042; SRMR = 0.055). The fit was obtained by excluding six items (3, 4, 7, 13, 23 and 24) 
and allowing two pairs of error terms to correlate (Figure 1). The internal reliability assessed 
by Cronbach’s alpha for the total Problem scale (0.85) and for the individual factors was 
adequate: Overeating (9 items) 0.82, Physical activity (3 items) 0.86, Emotional correlates of 
being overweight (3 items) 0.65, Misbehavior in relation to food (2 items) 0.71 and Screen 
time (new factor with 2 items) 0.73.  
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Figure 1. Confirmatory factor analysis of the Problem scale of the Lifestyle Behavior Checklist. The 
Problem scale of the Lifestyle Behavior Checklist (LBC) with five factors and two added correlations between 
error terms. The LBC five order factors in the model are: Overeating (OE), Physical Activity (PA), Emotional 
correlates of being overweight (EMO), Misbehavior in relation to food (MB) and Screen Time (ST). The 
estimates on the left side in the figure stand for correlations between the factors and the estimates on the right 
side of the figure stand for factor loadings. 
 
4.3.1.2 The LBC Confidence scale  
The Confidence scale indicated unidimensionality which was supported by very high internal 
reliability (Cronbach’s alpha 0.98). Furthermore, when the same model as used for the 
Problem scale was fitted to the Confidence scale, all factors were highly correlated (all rs > 
0.57). Therefore, a hierarchical CFA with 5 first order factors and one second order factor 
was tested, showing acceptable fit to data (TLI = 0.927; CFI = 0.937; RMSEA = 0.065; 
SRMR = 0.042) (Figure 2). 
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Figure 2. Confirmatory factor analysis of the Confidence scale of the Lifestyle Behavior Checklist. The 
Confidence scale of the Lifestyle Behavior Checklist (LBC) with five first order and one second order factor. 
The LBC five first order factors are: Overeating (OE), Physical Activity (PA), Emotional correlates of being 
overweight (EMO), Misbehavior in relation to food (MB) and Screen Time (ST) and the second order factor is 
Confidence (CONF). The estimates on the left side of the figure stand for standardized regression coefficients 
when the first order factors are regressed on the second order factor. The estimates on the right side of the figure 
stand for factor loadings. 
4.3.2 Construct validity 
The SEM model confirmed the validity of the LBC by showing expected correlations 
between the LBC scales and the CFQ factors. Parents who scored high on the LBC Problem 
scale also scored high on the CFQ factors Restriction and Concern about child weight. 
Parents with lower scores for Screen time-related problem behaviors reported higher scores 
on the CFQ factor for Monitoring of their child’s eating. High scores on the Overeating factor 
and the Emotional correlates of being overweight factor were significantly associated with 
the CFQ factor Perceived responsibility. The CFQ factor Perceived parent weight was 
significantly correlated only to the LBC factor Overeating on the Problem scale. The CFQ 
factor Pressure to eat was negatively correlated to overeating on the LBC Problem scale and 
to the Confidence scale. High scores on the Problem scale were all correlated with lower 
confidence in handling obesity-related behaviors. High scores on the Confidence scale were 
negatively associated with the CFQ factors Concern about child weight, Restriction and 
Pressure to eat. 
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4.3.3 Discriminative validity  
We proved discriminative validity by examining group means for all of the individual items 
of the Problem scale and the Confidence scale that were compared between parents of 
children with normal weight and parents of children with overweight or obesity. The total 
mean scores on the Problem scale for parents of children with normal weight (40.5 (SD 
10.1)) were significantly lower (p < 0.001) than those for parents of children with overweight 
or obesity (53.2 (SD 18.1)).  
On the Confidence scale, no significant difference was observed between the two groups’ 
total scores.  
4.3.4 Associations between the LBC and socio-demographic variables 
The child’s BMI SDS was the variable most strongly and significantly associated to all LBC 
factors on the Problem scale except for Screen time. Screen time was significantly associated 
to child age (β = 0.2, p < 0.001) and to child gender (girl) (β = -0.37, p < 0.05). Mothers were 
less likely to report problem behaviors related to physical activity (β = -0.35, p < 0.05).The 
Confidence scale was not significantly correlated with any of the studied child or parental 
variables.  
4.4 STUDY III  
In Study III the factor structure of the CEBQ was tested and confirmed in a Swedish sample 
of parents of preschoolers (see description of sample characteristics under Study II). The 
effects of child eating behaviors on parental feeding practices were analyzed with SEM. In 
summary, parents reported higher levels of pressure to eat for children perceived to have a 
small appetite. Parents did not use restrictive feeding practices for a child with a large 
appetite unless they were concerned about the child being overweight.   
4.4.1 Validation of the CEBQ 
The CFA of the CEBQ demonstrated an acceptable fit for a modified 8-factor structure (TLI 
= 0.91, CFI = 0.92, RMSEA = 0.05 and SRMR = 0.06) after dropping item 30 (“my child 
cannot eat a meal if s/he has had a snack just before”). Three pairs of error terms were 
allowed to correlate as this resulted in a substantial improvement in model fit. The internal 
consistency was adequate for all factors (Cronbach’s alphas above 0.7).  
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Figure 3. A structural equation model of child eating behaviors and parental feeding practices. The model 
shows associations between child Food approach and Food avoidance  and parental Restriction, Pressure to eat, 
and Monitoring, with Concern and Perceived responsibility as mediators. The effects (standardized) are adjusted 
for the effects of child age, gender and body mass index standard deviation score and for parental age, gender, 
body mass index, Nordic origin and university degree and parental life-style specific Confidence.  
4.4.2 Child eating behaviors and parental feeding practices and concerns 
There was a strong positive direct effect of Food avoidance on Pressure to eat (β = 0.71; p < 
0.001). Food approach did not have any strong or significant direct effects on parental 
feeding behaviors but a moderate (β = 0.30) indirect effect on Restriction via Concern, which 
resulted in a substantial total effect (β = 0.37). The independent predictive effect of Food 
approach on parental Concern was strong (β = 0.51, p < 0.001) as well as the direct effect of 
Concern on parental Restriction (β = 0.58, p < 0.001).  
4.4.3 Associations of child and parental characteristics 
Food approach had its strongest correlation with child’s weight status (BMI SDS) (r = 0.58, p 
< 0.001). Food avoidance was significantly correlated only with child’s BMI SDS (r = -0.40, 
p < 0.001). Child BMI SDS also had a moderate independent predictive effect on parental 
Concern (β = 0.33, p < 0.001).  
4.5 STUDY V – TREATMENT EFFECTIVENESS AND EVALUATION OF THE 
ML PARENT-ONLY PROGRAM 
In Study V, treatment effectiveness of a parent-only treatment program was compared to 
standard care for obesity in preschoolers.  
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In total, 336 children were referred to the study and 177 were randomized to the parent group 
(n = 89) and to standard treatment (n = 88). One child from the parent group was excluded 
from the analysis due to receiving a diagnosis during the study that could affect the child’s 
physical development. In the total population, children were on average 5.2 (SD 0.8) years, 
56% were girls, mean BMI was 21.4 (SD 1.8), BMI SDS was 3.2 (0.7), 49% were the first 
born child and 80% lived with both parents. Mothers were on average 36.6 (SD 5.6) years, 
57% of foreign background, 39% had a university degree and average BMI was 28.2 (SD 
5.7) (32% normal weight, 37% overweight and 31% obese). Fathers were on average 39.9 
(SD 7.3) years, 57% of foreign background, 40% had a university degree and average BMI 
was 29.5 (SD 4.5) (11% normal weight, 51% overweight, 38% obese).  
There was no difference in any baseline characteristics between the two treatment groups 
except for child gender (p = 0.034). In the total population, the lost to follow-up was 22%, 
32% in the parent group and 13% in the standard treatment group (p = 0.003). There was no 
difference in baseline characteristics between participants and those who were lost to follow 
up for the total population and for those randomized to standard treatment. In the parent 
group, the families who did not complete the study only differed in mothers’ occupation 
status (p = 0.04); mothers who dropped out were more likely to be on maternity leave or in 
school and less likely to have a full-time or part-time job. The attendance rate for the parent 
group was on average 67% (average number of visits at 3 months, 7.3 (SD 3.3) and at 6 
months 7.8 (SD 3.7). However, 77% of parents participated in more than half of the program 
sessions and 17% attended less than 3 sessions. In 56% of the families both mothers and 
fathers participated in the group sessions together on at least one occasion. In 20% of the 
families, only mothers participated and in 20% of the families only fathers participated. The 
less common combination included participation of mother, father and other family member 
(2% of families) and in 2% mother and new partner participated. For standard treatment the 
mean number of visits at 3 months was 2.2 (SD 1.55) and at 6 months, 3.9 (2.3). The reasons 
for declining participation in the study that parents cited most often were work-related 
(inflexible work hours and travel), family situation (having an infant, going through a 
divorce, not being able to find child care, having other activities scheduled (for the parent 
group)) or that the child had lost weight. 
While the complete case analysis was our primary analysis, in Figure 4 we also present the 
results of both complete case and intention-to-treat analysis with imputed values for BMI 
SDS, BMI and waist circumference. The results of the linear mixed model analyses showed a 
significant difference in the effect of time between the groups (p < 0.001 for all outcomes). 
Improvements were seen for all outcomes for the parent-only group while no decrease was 
seen for any outcome for standard treatment. The mean change in BMI SDS for the children 
in the parent group was – 0.21 after 3 months and – 0.42 after 6 months. For the children in 
standard treatment, there was a slight increase in BMI SDS of 0.01 after 3 months and 0.02 6 
months post baseline.  
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Figure 4. Mean Body mass index standard deviation scores (BMI SDS) (primary outcome), BMI and waist 
circumference at baseline, 3 and 6 months follow up. Predicted and predicted with imputed values (imputed) 
presented by study group (standard treatment and parent group) (p < 0.001).   
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The advantage of being in the parent-only group, as compared with the standard treatment, 
was greater for children with a Swedish mother and with parents with a university degree, as 
compared to children with a mother of foreign origin and parents without a university degree. 
See Table 3. 
 
  
Table 3. Mean body mass standard deviation score (BMI SDS) and difference from baseline to 3 and 6 months follow-up by 
treatment group for parents with and without foreign background and university degree. 
 Parent-only group Standard treatment 
 Baseline 3 m diff. 6 m diff. Basline 3 m diff. 6m diff. 
Significant interaction variable           
Mother           
Foreign background           
a 
Yes 3.34 3.26 – 0.09 3.17 – 0.17 3.09 3.12 0.03 3.15 0.06 
b
 No 2.99 2.67 – 0.32 2.35 – 0.64 2.98 2.98 – 0.003 2.97 – 0.006 
University degree           
c 
Yes 2.91 2.56 – 0.35 2.21 – 0.70 2.94 2.96 0.02 2.98 0.04 
d
 No 3.34 3.23 – 0.11 3.12 – 0.22 3.12 3.13 0.01 3.14 0.02 
Father           
University degree           
e
 Yes 2.83 2.48 – 0.35 2.13 – 0.70 2.86 2.91 0.05 2.96 0.10 
f 
No 3.28 3.16 – 0.12 3.04 – 0.24 3.16 3.14 – 0.02 3.12 – 0.04 
Note: Bold print indicate a significant difference in treatment effect between parent group and standard treatment.
 
 
Diff: mean difference from baseline 
a
 Linear mixed model coefficients: BMI SDS (intercept: 3.09**; treatment group: 0.253; time (month): 0.010; group by time: - 0.039) 
b
 Linear mixed model coefficients: BMI SDS (intercept: 2.98**; treatment group: 0.007; time (month): - 0.001; group by time: - 0.105**) 
c 
Linear mixed model coefficients: BMI SDS (intercept: 2.94**; treatment group: -0.026; time (month): 0.006; group by time: - 0.123**)  
d
 Linear mixed model coefficients: BMI SDS (intercept: 3.12**; treatment group: 0.218; time (month): 0.004; group by time - 0.040*)  
e
 Linear mixed model coefficients: BMI SDS (intercept: 2.86**; treatment group: - 0.033 ; time (month): 0.016; group by time: - 0.133**) 
f
 Linear mixed model coefficients: BMI SDS (intercept: 3.16**; treatment group: 0.117; time (month): - 0.006; group by time:- 0.034)  
** p < 0.001, *p < 0.05  
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The RR for children in the parent group to have a decrease of ≥ 0.5 in BMI SDS was 3.43 (CI 
95% 1.50-7.86) after 3 months and 4.56 (CI 95% 1.85-11.26) after 6 months compared to 
children receiving standard treatment. RR for a decrease in BMI SDS < 0.5 was 0.68 (CI 95% 
0.53-0.88) at 3 months and 0.62 (CI 95% 0.47-0.83) at 6 months follow-up for the parent 
group treatment compared to standard treatment. The RR for maintaining any reduction of 
BMI SDS from 3 to 6 months follow-up was 2.32 (CI 95% 1.46 - 3.68) in the parent group 
compared to standard treatment. The RR for not maintaining a reduction in BMI SDS was 
0.40 (CI 95% 0.23-0.69) for the parent group compared to standard treatment. 
4.5.1 Process evaluation 
4.5.1.1 Evaluation forms 
All participating parents filled out the evaluation forms in four out of the eight groups. The 
mean scores (0-4, higher score indicates higher satisfaction) and attendance rate for each 
group are presented in Table 4. Total mean score for the parent group population was 3.5. 
Table 4. Mean group scores of the parent-only group program evaluation (score range 0-4, higher score 
indicates higher satisfaction) and attendance rate. 
Group 1 2 3 4 5 6 7 8 
Mean Score 3.4 3.9 3.0 3.3 3.4 3.3 3.7 3.7 
Attendance (% ) 100 80 64 56 60 100 100 100 
4.5.1.2 Interviews 
Interviews from 21 parents from the first five parent groups were included in the analysis. 
The interviews were conducted six months after the end of the intervention. The parents 
interviewed had participated on average in 81% (range, 42% -100%) of the sessions.  
Five themes were identified: eye-opener, reminder, change, uncomfortable and suggestions 
for improvement. The first three themes identified positive components of the program 
contributing to lifestyle changes and parenting support. The two last themes are components 
of the program that the parents perceived as difficult to try out and included therefore 
suggestions to modify. See Table 5 for the identified themes and related parental quotes. 
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Supplementary Table 6 Results from thematic analysis, themes identified and quotations from participants.  
Themes  Quotations 
Eye-opener ”… it has been a great insight into what food children really need and the importance of physical activity…”  
”Just to see that others also have problems and found it hard made it less hard for one-self.” 
”It clarifies how a situation really is when role-playing. Sometimes it becomes hilarious and you think, oh God is this how 
it actually is, but yes, it actually is and then it becomes an eye-opener.”  
”… the tips about serving a small portion and if they want another they get another small portion if you know they always 
ask for seconds, or don’t put the pots on the table just the portions that they should eat, all those tips…”  
”What stuck with me is that when the children are a little rowdy that you should try to ignore it and not fight back. It has 
actually worked and I am a little surprised about that.” 
“There were many good tips, both from other parents and from the group leaders. Some things that we learned were really 
good, it felt great. …That we should reward instead of punish, for example that “if you do this you will get a star”, it was 
just a lot of different alternatives and input on how to reward. Of course we also got good practical information about 
setting limits, how much can you eat in a week, what is a good amount of candy -“intake” or calorie intake.” 
 
Reminder ”I think I was quite consistent before but you now understand the importance of it.” 
”There were many thing you know but it is good to be reminded of. You realize when you try, that you don’t have to end 
up in a fight with your child just because you say no.”  
”It has empowered me … I have been reinforced in what I have been thinking, that  I want us to have this approach to 
things, the discussions and the input have strengthen me, confirmed that I was on the right track. That was nice.” 
”… I have gained a better insight to how it is to be a parent and been given tools to keep the good food habits that we now 
have established.” 
 
Change “After we started changing the way we buy food the results have been great. My son is happier, little lighter, he sleeps 
better and longer.”  
“We have changed his lifestyle, definitely, it was also one of those things that were very easy, just changing these 
things, you know. Like, he gets used to it fast, children adapt quickly. I think you learn quite fast to go from drinking 
milk to drinking water, from eating white bread to dark bread … from normal to wholegrain and for children it goes 
even faster.” 
”Yes, I have become stricter towards him, what is ok and what isn’t and he has noticed the change and he can now say: 
But it is not Saturday today. We can’t have sweets today.” 
”It took a whole summer for us to change because we were so set in our ways.” 
”The social situations have been the hardest … that there are so much sweets and ice-cream around kids with no weight 
problems, and try to get our child not to eat too much. Try to avoid these situations.” 
”I have set aside more time in the morning so that she can cycle to and from school every day instead of us taking the car ... 
that was the first change we made.” 
“It is important that both parents are involved just as much, so they understand that I don’t make this up. And that the 
whole family is involved, it’s not just the small child who has this problem.” 
 
Uncomfortable What the program would focus on 
“I was worried in the beginning that the focus was on the children’s weight.” 
Role plays 
“It’s not my thing (role plays) I can tell you that. I don’t go to a course to play but to learn. I rather watch a film clip and 
discuss that …” 
”It can be good but it is hard if you have a threshold to get passed before it feels comfortable.” 
Rewards 
”Because we thought it was a bit scary that the children learned that they would get a reward as soon as they did something, 
… as soon as we asked him to do something he came back and asked what reward he would get.”  
Involving the preschool 
”I was overweight my whole life and my parents had periods when they realized I gained too much weight so they became 
quite strict with me. These moments have stuck with me in a negative way my whole life, in childhood, in the adolescent 
years and now as adult. I had a lot of prejudice not to eat in front of others, yes I had a lot of anxiety, not just appearance 
wise but how I act. So that I didn’t want my four year old son to get… Therefore I didn’t want to contact the preschool…I 
now feel more confident to go to the p reschool and talk about it. ” 
 
Suggestions for 
improvement 
”Maybe that you could get information to give o the preschool; this is what we are doing …” 
”…more of the psychosocial parts for the child, or when they hear from other that they are chubby and what you can say to 
other children who say things that are not ok and such” 
”The only thing you could do anything about was number of participants. We were not enough (participants).” 
”Try to cut down on number of sessions and comprise the program a bit instead. Then you might be able to attract more 
(families).” 
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5 DISCUSSION 
5.1 MAIN FINDINGS 
In a series of articles this thesis highlights the importance of the parents in the prevention and 
treatment of preschool obesity – as both a risk factor and a unique resource. Additionally, two 
instruments were validated in this thesis. Valid and reliable instruments for measuring 
obesity-related behaviors can help guide health care professionals in the type of support to 
offer parents, thus enabling further optimization of obesity interventions. 
Study I showed that parental education level was associated with child weight development 
during the first year of life, but not to parental weight status. Neither parental education level 
nor BMI were associated with rapid weight gain. No previously identified early risk factors 
for obesity could explain these associations.  
In Study II, a modified 5-factor version of the LBC proved to be a valid instrument to use in a 
Swedish population of parents of preschoolers. The LBC measures obesity-related behaviors 
in children (Problem scale) and parents’ confidence in handling these behaviors (Confidence 
scale). The validity of the LBC was proven meaningful by relevant correlations between 
obesity-related problem behaviors and parent feeding practices and child BMI SDS. Further, 
high scores on the Problem scale correlated to low scores on the Confidence scale. There was 
also a significant difference in how parents of children with normal weight and parents of 
children with overweight and obesity responded to the LBC Problem scale, providing further 
evidence for validity of the LBC. 
In Study III, the factor structure of the CEBQ measuring child eating behaviors was tested. A 
modified version of the original 8-factor structure proved best fit to the data. A second aim 
was to present a model examining the effects of child eating behaviors on parental feeding 
practices. Parental perception of children’s small appetites was strongly associated with the 
use of pressure to eat. Parental concern about children’s overweight, on the other hand, was 
more strongly associated with restrictive feeding practices than children’s large appetites.  
In Study V, a parent-only program for preschool obesity treatment outperformed standard 
treatment regarding change in BMI SDS, BMI, and waist circumference. No treatment effect 
was seen in children in the standard treatment group. The children in the parent-only group 
were more than three times more likely to have a clinically significant decrease in BMI SDS 
after 3 months, and more than four times more likely after 6 months. Further, children in the 
parent-only group were also twice as likely to maintain any reduction in BMI SDS from 3 to 
6 months follow up. Higher parental education level led to a better treatment effect in the 
parent-only group. However, the children in the parent-only treatment group had a 
significantly larger reduction in the primary outcome measure (BMI SDS) compared to 
standard treatment regardless of parental education level. The qualitative and quantitative 
evaluation of the program showed that feasibility, acceptance and relevance of the program 
components were very high. 
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5.2 ARE EARLY INTERVENTIONS FOR OBESITY MEANINGFUL? 
All studies focused on the preschool age group, both in relation to child weight development 
(Study I and V) and in relation to obesity-related behaviors, and to associated parenting 
practices (Study II and III). Below I reflect on the positive aspects of early interventions for 
obesity as well as the possible challenges for child health care. 
The first Cochrane reviews in the field of childhood obesity have all called for more attention 
to the preschool age group for the prevention and treatment of obesity (76, 182). The potency of 
early initiatives is the capacity to target known risk factors of later obesity and to halt the 
establishment of unhealthy family lifestyle habits (183, 184). Treatment interventions in the 
preschool age group are still in its infancy, with only seven RCT treatments included in the 
latest Cochrane review (136). More studies specifically targeting preschoolers are now being 
performed and will increase our knowledge in the field (136). The increased interest in early 
treatment initiatives has been motivated by longitudinal studies showing better treatment 
effects than those introduced later in childhood (131, 132). It is difficult to directly compare the 
results from Study V to other studies due to differences in the study designs, specifically 
related to the control groups, populations and treatment set-ups. However, our results on the 
primary outcome (BMI SDS – 0.42) after 6 months are comparable to other successful 
interventions (137, 139-141). The most successful early interventions are, like ML, intensive and 
multidisciplinary, and offer supportive behavioral managing tools to parents (135, 136). The 
importance of intensity was supported in Study V where higher attendance in both the parent-
only treatment and standard treatment was associated with a larger decrease in BMI SDS. 
The importance of intensive treatments is a challenge for the pediatric clinics, which often 
offer low-intensity obesity treatments with 4-8 visits per year (135, 171). When assessing the 
feasibility and cost-effectiveness of more intense treatments in standard care attrition rates, 
often related to obesity treatment, need to be considered (185).  
The preschool age does seem appropriate for early interventions but what is this period of life 
like for parents? Many parents express a desire to change their lifestyle so that their child will 
grow up with healthy habits. However, we know that this is also one of the most stressful 
periods in parenthood, making lifestyle changes difficult (186). Designing interventions 
targeting preschool-aged children thus requires awareness of the challenges that parents face 
(187). In the ML study we offered child care during the group sessions to facilitate parent 
participation. However, this was still not enough for all families, especially not for families 
where mothers were on maternity leave or in school. Many families also requested for the 
groups to be held at different hours or weekdays. Due to the slow recruitment pace and to 
small resources (few group leaders) we were unable to adhere to these requests. Qualitative 
studies examining the acceptance and wishes of parents for optimal set-up for this age group 
may be one way to increase success in early interventions, especially in more 
socioeconomically challenged families (96).  
Further, to improve the recruitment of families to obesity interventions in the preschool age 
we still have obstacles to tackle. One such obstacle is the view that children will “grow out 
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of” their obesity, shared by both parents and health care professionals. Although, all obese 
children do not become obese adults (34), we know that it is hard for families to succeed in 
improving weight status without professional help. As shown in Study V, even with treatment 
children did not improve BMI SDS after 3 or 6 months. Another obstacle for the recruitment 
of preschoolers to treatment (and prevention) interventions is the difficulty child health care 
nurses face when addressing the child’s accelerating or high weight status (54, 188, 189). To make 
parents aware of their child’s overweight can be challenging and sensitive. Thus, training in 
communication skills to prevent misunderstandings is sought after by the child health care 
professionals (183, 188, 189). Equally important, when the nurses in child health care address the 
child’s obesity they need support when referring the patient further. In a Swedish study 
nurses did not always feel supported by the pediatric clinic where they had referred the child 
to for treatment (188). In order to curb the obesity epidemic, cooperation between the different 
levels of the child health and medical care need to be improved (188). The limitations in 
cooperation could also be a symptom for lack of treatment options to offer the families. 
In summary, early interventions are highly meaningful although the research is still in its 
infancy. Further research is especially needed on treatment set-up for interventions to be 
successful.  
5.3 WHAT ROLE DOES A PARENT-ONLY TREATMENT PROGRAM HAVE IN 
CHILDHOOD OBESITY? 
In Study V, a novel parent-only treatment program for preschool obesity was compared to 
standard treatment in outpatient pediatric clinics in Stockholm County. The children in the 
parent-only group had a significantly larger decrease in BMI SDS, BMI and waist 
circumference after 3 and 6 months compared to no change in the standard treatment group. 
The results raise questions about what set up is most optimal for early obesity treatment. 
Below I continue the discussion about early interventions regarding possible mechanisms for 
treatment success.  
The positive results on child weight status in the preschool age found in previous research are 
probably related to the greater influence of parents on behaviors such as eating and physical 
activity (134). Thus, targeting parents as exclusive agents of change in parent-only treatments 
(children not participating in the intervention) are suggested (133, 134). There are many positive 
aspects of a parent-only approach. When only addressing parents, the support and discussions 
regarding healthy eating and physical activity are facilitated; for example when discussing 
food labels and food content or when discussing recipes and healthier cooking. Indeed in a 
preventive intervention, Swedish child health care nurses pointed out the challenges of 
involving the child when promoting healthy habits (188). Further, specific support in 
behavioral management components (e.g., positive involvement, limit setting practices and 
appropriate feeding practices) was suggested to be important mechanisms for treatment 
success in the preschool age (135, 185). Such components also become easier to discuss when 
only the parents are present, as they are the target. Parent-only interventions may also be 
more cost-effective (150, 190, 191), especially when compared to interventions offering separate 
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groups for children (192). However, the cost-effectiveness needs further investigation (191, 192). 
Although many positive aspects of a parent-only approach can be found, the results from 
previous studies are limited (192). So far, parent-only treatments, although promising, have not 
shown to be superior to similar treatments including the child (192). Interventions during the 
preschool age are lacking and have thus not been extensively evaluated. Also, parent-only 
obesity treatments are probably not optimal for children older than 12 years (134, 191). 
The parent-only approach of the ML study has been questioned; this often related to the 
child-centered perspective of the Swedish child health care system. The child-centered 
perspective is based on the well-intentioned assumption that in order to understand the 
disease and be able to raise questions, children should be involved in the treatment. However, 
for preschool-aged children with obesity, providing parents with tools to improve healthy 
habits in the family must also be seen as having the child’s health in focus. The parent-only 
treatment in this young age group can also help clarify who has the responsibility for the 
child’s health and empower parents to tackle this responsibility (193). A further advantage is 
the possibility for parents to raise concerns that may be uncomfortable to raise when the child 
is present. For example, how obesity affects the child’s self-esteem and how they can comfort 
their child when he/she has been bullied. Further, in treatment we can also guide parents in 
how to talk about the child’s weight and healthy habits in an age-appropriate manner (151). 
This would avoid negative weight talk by parents that has previously been reported to induce 
body image problems and contribute to further weight gain in childhood and in adulthood (194-
196). In ML we meet the children for measurements and explain what we will do during the 
visit and describe what we talk about during the parent program in an age-appropriate way.     
The ML parent-only program offers skills training in evidence-based positive parenting 
practices (115, 117). It was not within the scope of this thesis to evaluate the influence of these 
practices on treatment effect. However, participants in the parent-only program found the 
focus on positive parenting clearly helpful as parenting is applicable in all situations with the 
child. Positive parenting has previously been associated to a healthier BMI and weight 
development, eating and physical activity habits in children (175, 197-200). However, the 
inconclusive results from obesity treatment programs call for further investigation in this area 
(121-124). We need to know more about the effect of child age and whether other components 
should be addressed and how (e.g., advice regarding healthy eating and physical activity, 
sleep duration, stress regulation for parents), the duration of the intervention and follow-up 
(121-124).  
To evaluate the acceptance of the parent-only program we collected evaluation forms and 
conducted interviews with the participating parents. Based on the high scores on the final 
evaluation forms, the parents found the program meaningful and appropriate. The interviews 
provided valuable insight on the most appreciated parts of the program and suggestions for 
improvements that were divided into five themes: eye-opener (i.e., the parents had learned 
new things), reminder (i.e., were reminded of things they were already doing well), change 
(i.e., changes the family had made regarding food, physical activity and parenting), 
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uncomfortable (i.e., new situations or components that were a bit awkward at first) and 
suggestions for improvement (e.g., shorten the program, increase group size for a better 
dynamic, to talk more about the psychosocial aspects of obesity and provide information to 
give to the preschool). The individual components of the parent-only program suited parents’ 
differently. Specifically, many parents found the interactive role plays uncomfortable; 
however, they recognized the benefits of trying new skills before using them at home. To 
make parents comfortable in roleplay situations, the group leaders acted in the initial roleplay 
and then the parents were asked to try one of the roles. All parents agreed to the usefulness of 
meetings with other parents of children with obesity. Further, mirroring other qualitative 
evaluations (96, 183, 187), the practical and interactive presentation of content helped create new 
perspectives, which in turn encouraged parents to try new ways of handling challenging 
situations with the child. The practical and interactive components of obesity interventions 
are recommended (185).  
In summary, parent-only treatments for obesity in the preschool age need further 
investigation. However, this treatment set-up has many advantages and was well accepted by 
parents participating in the ML study. 
5.4 WHAT ASSOCIATIONS TO SOCIODEMOGRAPHIC FACTORS WERE 
FOUND? 
Understanding the impact of sociodemographic factors is critical for tailoring obesity 
interventions to make them more effective.  
In Study I, low parental education level was associated to a higher child weight status during 
infancy, independent of parental BMI. Although, parental weight is the strongest risk factor 
for later obesity (36) we could not find an association between high parental BMI and a higher 
child weight status at this early age. The results are supported by previous research showing 
that the genetic influence (parental weight status) on child weight status is lower at birth and 
grows stronger with age (41, 201). Regarding the association with parental education level and 
child weight status, the mechanisms of SES on child weight development are not clear and 
differ between countries and within countries depending on age, gender, ethnicity/immigrant 
status, inequality rates and living area (higher rates of obesity in rural areas) (7, 8, 12, 13, 45). 
Education level is one indicator of SES and a high education level is indeed becoming more 
important in gaining employment (13). A higher education level may indicate more knowledge 
about healthy habits and a higher level of critical thinking may protect against conflicting and 
ungrounded messages in media (9, 13). Income and occupational status, two other indicators of 
SES, although related, have instead been suggested to influence obesity through lack of 
economic resources (9, 13). Lack of economic resources can make it more difficult to offer a 
variety of healthy foods, especially when prices on more energy dense foods are lower, and 
pay for leisure time activities (13). Also, low SES families may be linked to lower social 
support (e.g., support from grandparents). Lack of support from close family or other adults 
can lead to increased stress levels and a lower sense of control (59). This in turn may 
contribute to a less healthy lifestyle and higher weight status in children (7, 59, 202). Preliminary 
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results from a subsample of the ML population suggest a link between perceived low social 
support and a higher degree of obesity (202).   
In Study V there was a significant difference in treatment effect favoring children of mothers 
born in Sweden, and of mothers and fathers with the highest education level. The impact of 
sociodemographic factors on treatment results in preschoolers (and in other ages as well) is 
still poorly described in the literature (136). An Italian study that tested MI as treatment of 
preschool obesity concluded MI to be counterproductive in families where mothers had a low 
educational level (203). The results suggest that sociodemographic factors such as education 
level need to be accounted for in obesity interventions and that different support might be 
needed for families of different backgrounds. In Germany, children with an immigrant 
background were also reported to have a lower response to treatment (204). The lack of reports 
on the impact of SES on treatment in preschoolers may be explained by the fact that many 
interventions fail to reach families of diverse ethnicity and those of low SES (7, 185). A strength 
of the ML parent-only program is thus that we reached a wide range of families and that the 
effect on child weight status was seen even for families with low parental education level.  
To conclude, sociodemographic factors need to be in focus in the context of childhood 
obesity. We need to know more about how different factors impact weight development, 
eating behavior, feeding practices and treatment effect. Sociodemographic factors should be 
considered when designing interventions so that information is delivered in a suitable and 
respectful way to families of different backgrounds (205).   
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5.5 HOW DOES CHILD EATING AFFECT PARENTS’ FEEDING PRACTICES? 
In Study III, associations between child eating behaviors and parenting feeding practices were 
examined. The findings were in accordance with previous research in the field with 
associations between a child’s small appetite (Food avoidance) and parental Pressure to eat 
(106, 110, 206-209). However, a small appetite does not necessarily mean that the child is eating too 
little thus; pressuring feeding practices may reflect parents’ difficulties to assess appropriate 
portion size and recommended intake for preschoolers (73). Parents may also not trust the 
child’s own satiety cues and therefore use pressuring feeding practices. Thus, supporting 
parents in appropriate feeding practices to encourage internal hunger and satiety cues are 
important in all families, not just those with an overweight or obese child (210). Further, a large 
appetite in the child was not associated to restrictive feeding practices as previously have 
been found (110). Instead our model showed a mediating effect of Concern for the child being 
overweight on Restriction. Child BMI SDS was also correlated to parental Concern for the 
child being overweight. However, child BMI SDS did not directly affect restrictive feeding 
practices as seen previously (110). Thus, it is not until the parents are worried about the child’s 
weight that they use restrictive feeding practices. These findings are also supported by the 
literature (211, 212) and raise two concerns. First, a large appetite in the child may not lead to 
supportive feeding practices until the child has developed overweight or obesity. Secondly, 
recognizing your own child’s weight status is difficult and more so if your child is overweight 
or obese (213). Thus, even in an overweight or obese child parents may not change feeding 
practices unless they recognize the child’s overweight and are concerned. Professionals 
addressing a child’s accelerating weight in an appropriate way is important to be able to guide 
the parents in how to handle a large appetite (54). An appropriate approach would be to 
encourage parents to avoid having unhealthy foods and drinks in the home and discuss 
appropriate meal times, rather than to be overly restrictive in feeding situations (214, 215).  
Child BMI SDS was related to child eating behavior (positively for Food approach and 
negatively for Food avoidance). These associations are in accordance with many previous 
findings and suggest a role of appetitive traits in the development of obesity (93, 216, 217). 
Interestingly, the genetic risk of becoming obese was not mediated by appetitive traits in 4 to 
8-year-old Norwegian children (218). Eating behavior should thus be incorporated as a part of 
obesity interventions and not the sole target. 
In summary, child eating behavior and parental feeding practices should be addressed in the 
child health care setting to guide appropriate portion sizes and feeding practices.  
5.6 METHODOLOGICAL CONSIDERATIONS 
This thesis required many methodological considerations and compromises. Below, I discuss 
methodological limitations not previously addressed. 
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5.6.1 Study I 
In Study I, the risk groups were created on the basis on parental education level and parental 
BMI. However, the families were not randomized to the risk groups and thus preexisting 
differences between the groups could not be accounted. Although significant efforts were 
made to include families with different backgrounds, we failed in that respect, especially 
regarding ethnicity. In part, this is related to the inclusion criterion that at least one parent 
needed to understand Swedish. Further, our sample of parents is not representative of low 
educational level and the general population; in Early STOPP, 41% of mothers and 48% of 
fathers reported low education levels as compared to 65-70% in the population (219). Thus, the 
generalizability of our results to other populations should be made with caution. We relied on 
reported data from parents for weight and height at birth, 3 and 6 months age. However, these 
measures were made by experienced child health care nurses and thus we considered these 
measurements reliable to use.  
5.6.2 Study II and III 
5.6.2.1 Validity and reliability of the LBC and the CEBQ  
In Study II and III, we wanted to test the validity and internal reliability of the LBC and the 
CEBQ. The validity of an instrument/questionnaire is considered to be the degree to which 
the tool measures what it claims to measure (154). Thus, with valid instruments we can draw 
accurate conclusions about our data (154). Before using an instrument in a population, its 
validity for that population needs to be tested and possibly adapted using appropriate 
methods. Thus, below I describe how we accounted for the younger age of the children in our 
sample compared to previous populations where LBC was used (162, 220) and cultural 
adaptations (both LBC and CEBQ) to improve the validity of the instrument. CFA should be 
used for previously validated questionnaires when a hypothesis of factor structure already 
exists. For the LBC, no prior study had used CFA (162, 220). The CEBQ, in spite of being a 
more widely used instrument in variety of diverse populations, (94, 221-228) had only been 
examined with CFA once before in an Australian study (225). To test the LBC and CEBQ in 
the population we later intend to study (parents of preschoolers with overweight and obesity), 
we contacted preschools and schools from different parts of Stockholm County. Through the 
schools we expected to obtain a diverse sample regarding child and parental weight status and 
parental education level and ethnicity. However, the final school sample included more 
parents born in Sweden with a higher educational level and a lower weight status than the 
general population. To increase heterogeneity, and thus to be able to compare differences in 
the reports of parents based on child weight status, we included a clinical sample in the 
analysis. Indeed, the clinical sample of parents contributed to increased heterogeneity for 
child weight status as well as to education level and ethnicity/foreign background.  
When the LBC was initially tested using CFA in our population, we found a poor fit to the 
data. This was in accordance with what we had expected, as the younger age of our 
population would influence the appropriateness of several questions. Instead, a modified 5-
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factor structure proved best fit to the data, introducing a new factor: Screen time. The original 
factor, Physical activity (measuring problem behaviors regarding physical inactivity), was 
thus split into two factors to improve specificity of the studied variables in our population. In 
the preschool age group, physical inactivity (e.g., the child does not want to play) is typically 
less problematic (229). Parents often find that their preschool-aged children are active (230, 231). 
However, excessive screen time is being increasingly reported during this period (232, 233). Our 
results support both findings; mothers were less likely to report problem behaviors regarding 
physical inactivity and child age was positively associated with screen time behavior. Thus, 
having two different factors, one for physical inactivity and one for screen time behaviors 
seem appropriate. Further, parents reported lower levels of screen time behavior in girls. This 
finding is also supported by previous research. Girls in this age group engage in other types 
of activities instead such as drawing and doing crafts (233). Other modifications made to 
improve the fit to the data were the exclusion of some items. The items that were identified as 
not suitable for this younger sample concerned if the child: hides food, complains about not 
having enough friends and complains about not being attractive. Further items that we 
excluded to improve fit to the data were: whines or whines about food (was ambiguous and 
thus difficult to understand), refuses to eat certain food (i.e. fussy eating; did not load on the 
expected factor) and eats unhealthy snacks. In the cognitive interviews for the LBC, snacking 
was difficult for parents to identify. A snack meal was regarded as a structured planned meal 
rather than something eaten more spontaneously. This could explain why this item had to be 
excluded. All the above mentioned items had been recognized as problematic to understand 
during the cognitive interviews performed with a subsample of parents. The LBC is an 
Australian questionnaire, thus; we made some cultural adaptations such as softening the 
language (e.g., takes instead of steals food) to make the items more appropriate for the 
Swedish context. The Confidence scale of the LBC proved to be unidimensional, meaning 
that the self-efficacy of parents was not specific to the different behaviors measured but seem 
to be a more global construct (e.g., if the parent reported high confidence in handling food 
related behaviors, confidence was also high for handling screen time and physical activity 
related behaviors). Further, the Confidence scale was not significantly associated to any child 
or parental characteristics, suggesting that confidence is associated to other factors than those 
examined. The results suggest, in accordance to previous findings (232), that increasing 
parental confidence during the preschool age may be of importance for improving the child’s 
lifestyle and possibly influencing child weight status. To further test the validity of the 
questionnaire, we assessed associations between the LBC and the CFQ. Parents who scored 
high on the LBC factors also reported being more restrictive of their child’s eating as well as 
more concerned with the child’s weight. All these associations are logical and supported our 
hypotheses that the LBC does measure obesity-related behavior in children. Additionally, 
parental monitoring of the child’s eating was correlated to low scores for Screen time. This 
association is also relevant, as monitoring has been suggested as a parenting practice that 
promotes a healthy lifestyle for children (113, 234, 235).  
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In summary, the LBC and CEBQ are valid instruments to use in a Swedish population of 
parents of preschoolers. The relatively small adjustments made to the instruments suggest that 
they work cross-culturally, implying that child behaviors and parenting are universal or at 
least perceived as such. Validating questionnaires in different populations will facilitate their 
use by researchers and clinicians. Increased use and evaluation of results will enable us to 
compare behaviors between populations of different ages, genders, ethnic backgrounds and 
parental education levels. This increased knowledge will further help in the design of 
interventions aiming to prevent and treat obesity. 
5.6.2.2 Other methodological considerations 
Self-reporting data regarding eating behaviors and feeding practices introduce participants’ 
biases. Previous studies have reported differences in reported feeding practices and observed 
feeding practices (i.e., reported restriction was higher than observed) (236, 237). It is possible 
that the laboratory setting, which is very different from the home environment, and 
observational studies in general, may not be able to capture all dimensions of restrictive 
feeding such as covert feeding practices (e.g., limiting unhealthy foods in the home 
environment) (214). Awareness of the discrepancies between reported and observed behaviors 
is important since self-reported data is the most practical way to assess behaviors in large 
studies. To improve the quality of reported data, testing the psychometric properties of 
instruments is vital. Through this process we learn how questions are understood and 
misunderstood, thus helping us to interpret data.  
A further limitation in the validation studies are child- and parent-reported weight and height. 
Measured data would have strengthened the results. However, for a majority of the children, 
these measures had been taken by the child health care or school nurse (82%). Questionable 
measures were excluded from the analysis (BMI corresponding to underweight, n = 18). The 
cross-sectional nature of the data in Study II and III does not allow us to draw conclusions 
about causality between child behaviors and parenting practices. However, with the two 
measures now validated in a Swedish preschool population, we have enabled longitudinal 
research in the field. 
5.6.3 Study V 
The ML study is a large RCT with preschoolers with obesity, including a heterogeneous 
sample of families regarding parental education level and foreign background. Although our 
sample is diverse, we only included families who were able to communicate in Swedish so 
that the parents would be able to attend treatment held in Swedish. Therefore, the 
generalizability of the results to families requiring an interpreter for treatment is a 
consideration. We considered using interpreters for the group treatment due to the higher 
prevalence of obesity in children with parents of a foreign background. However, we were 
advised against it by experienced professionals due to the risk of negatively affecting the 
group dynamics (e.g., parents not being able to understand the language may not feel 
supported in the group setting). Instead, a possibility for future implementations would be to 
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offer the program in different languages. This was previously tested successfully with the 
KEEP program across varied geographic settings (115, 116, 238).   
The measured anthropometrics of the children is a strength of the study. However, it should 
be noted that to be able to describe the whole population at baseline, we used data collected at 
inclusion in the study for a small proportion of children: 6 children in the parent group (7%) 
and for 13 of the children in the standard treatment group (15%). Considerable effort was 
made to increase the number of questionnaires returned for the parent-only group: 69% 
(children), 66% (mothers) and 63% (fathers) and standard treatment: 80% (children and 
mothers), 70% (fathers). It is possible that a different approach for collecting questionnaires 
(i.e., face to face) would have improved the completion rate. Although we did meet some 
families face-to-face when collecting the questionnaires, we did not have the resources to 
meet with all families.   
 
The ML parent-only program was compared to standard treatment offered in outpatient 
pediatric clinics. For the majority of families, the standard treatment was individual visits that 
included the child; only six families had attended group treatment. The non-treated control 
group may be seen as a limitation to the study. However, having an untreated control group 
was not considered ethically viable (i.e., to withhold an existing treatment to children). It is 
possible that a more similar control group with the same initial intensive design would have 
resulted in a smaller difference in treatment effect between conditions such as a parent-group 
with or without parenting practices. A previous study with older children tested the relevance 
of positive parenting practices. Although a larger reduction for the group receiving positive 
parenting training was found, the difference was not significantly or clinically relevant (121). It 
is also possible that a similar control group including both parents and children would have 
shown the same results, which is supported in the literature (133). However, with the present 
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design we have shown a significantly larger change in the primary outcome, and more 
importantly, a clinically relevant decrease in BMI SDS for children whose parents were 
offered a parent-only program. Also, the standard treatment currently offered to families with 
preschoolers in Stockholm County did not show any improvements in child BMI SDS, BMI 
or waist circumference after 3 and 6 months. 
A further limitation to Study V is the possible bias introduced by the researchers being 
involved in all processes of the study. Although, blinded measurements and a more objective 
design would have been preferred, this was not possible due to resources. The high-level of 
clinical training in obesity of the parent-only program group leaders could also question the 
effects the program will have if implemented in the usual care setting (185). A high-level of 
clinical training in obesity is already present in some but not all pediatric outpatient clinics 
and perhaps those individuals are most suited to be further trained in the ML program. 
However, the thorough training in the manual-based program is a strength that will ease the 
implementation and education of personnel with less experience. The initial training includes 
both theory and practice and is then followed by supervision; these elements will enable 
feasibility of the program and facilitate implementation (239).  
A further limitation to Study V is the high attrition rate, a common concern in most obesity 
interventions (185). In a study using a similar parent-only program the attrition rate was 35% 
(122). The rate of attrition in our parent-only group was 32% compared to 13% for standard 
treatment. Attrition in obesity interventions has previously been associated to low socio-
economic status, single-parent families and parents of foreign background (185, 240). The only 
difference between participants in the parent-only program and those who were lost to 
follow-up in our sample was the mother’s occupational status. Higher attrition rates were 
seen if mothers were on maternity leave or in school. These are logical reasons for why 
participating in a weekly scheduled group meeting may be difficult. The high attrition may 
also indicate that a parent group program is not suitable for all families. Thus, different types 
of obesity programs are probably needed to optimize treatment effect and reduce drop out. 
Due to the high attrition rate, missing follow-up values and missing values on baseline 
covariates were imputed simultaneously using multiple imputation with chained equations. 
The number of imputations was set to 10, thus, deriving 10 predicted values. Multiple 
imputation is one of the recommended methods for handling missing data, ensuring 
efficiency (compared to complete case analysis) while still taking uncertainty into account 
(which single imputation or last observation carried forward does not) (241, 242). 
Process evaluation 
The qualitative and quantitative analyses of the parent-only program strengthen the study. 
Acceptance and suitability of treatment interventions are seldom reported although vital in 
order to develop optimal programs suitable to the intended population (76). Regarding the 
interviews that were conducted post intervention there are some aspects to consider. There 
was a variation in the attendance rate of parents being interviewed (42% -100%). We did not 
interview those parents who dropped out of the group. However, our aim was to evaluate 
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acceptance and suitability of program content and questions regarding program content 
would have been difficult to answer for those who had not attended the program. The process 
evaluation has allowed us to improve the program content continuously. For example, during 
the interviews parents addressed the importance of having large enough groups for better 
discussions. These comments made us delay the group start and over-recruit participants in 
order to have a large enough group. We also shortened the program by two sessions based on 
parent interviews; however, the program content remained the same.  
It was important to us that no harm had been inflicted on the parents or the children by being 
part of an obesity intervention. On the contrary parents, felt more competent and confident in 
handling difficult situations.  
5.7 CLINICAL IMPLICATIONS 
This thesis supports the idea that early preventive obesity interventions should be targeted to 
risk groups, especially families of low socioeconomic status. However, children of 
overweight and obese parents are also at risk for obesity and should thus also be targeted in 
interventions.   
It is a priority to increase the knowledge gap regarding what child obesity-related behaviors 
parents find difficult to handle. Thus, the use of appropriate instruments in interventions for 
overweight and obesity to identify such a gap should be encouraged. Parents’ perception of 
their own feeding behavior and their child’s eating behavior can help guide professionals to 
know what challenges to address to support families in need of improved lifestyle changes.  
Future obesity prevention and treatment interventions should test the interplay between child 
eating behaviors and parenting practices and develop recommendations for clinical practice.  
The ML parent-only program presented in this thesis has proved to be successful in 
decreasing child weight status and is well accepted by parents. Because the ML study was 
developed and conducted in close collaboration with the child health care providers in 
Stockholm County, such a design will facilitate future implementation of the program.  
The positive parenting techniques taught in the program are useful for all families. Thus, 
child health care professionals trained in the ML program could therefore use their 
knowledge to help families other than those of children with obesity, justifying the cost of 
program implementation.  
5.8 FUTURE STUDIES 
 Further understanding regarding early risk factors for childhood obesity is needed as 
well as the ability to target these risk factors in interventions.  
 A better understanding of sociodemographic factors associated with obesity may 
improve recruitment of more diverse populations and thus reach more vulnerable 
populations.  
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 The links between child eating behavior and other obesity related behaviors such as 
screen time behaviors, effective and ineffective parenting practices and effects on 
weight status thorughout childhood should be examined in prospective studies.  
 Future ML studies will examine the mechanisms behind our results on weight status. 
Specifically, we will examine the influence of general and feeding-related parenting 
practices, parental self-efficacy, child eating behavior, child and parent psychosocial 
health and food and physical activity. A thorough evaluation of ML will strengthen 
the evidence and thereby impact the design of future treatment programs for 
preschool obesity. 
6 CONCLUSIONS 
This thesis has shown that: 
 Low parental education level, but not parental BMI, was associated with higher child 
BMI SDS during the first year of life. No significant associations were seen for rapid 
weight gain and parental education and BMI. Previously known early life risk factors 
could not explain the associations.  
 Obesity-related problematic behaviors are associated to weight in preschoolers. 
Higher scores of problematic behaviors correlated to lower scores in parental 
confidence in handling these behaviors. 
 Parents of children with small appetites reported higher levels of pressure to eat. The 
relationship between children with large appetites and restrictive feeding practices 
was mediated by concern for the child being overweight.  
 A parent-only treatment program for preschool obesity outperformed standard 
treatment.  Improvements were seen for BMI SDS, BMI and waist circumference for 
the parent-only group while no decrease was seen for any outcome for standard 
treatment.  
 The children in the parent-only group were more than three times more likely to have 
a clinically significant decrease in BMI SDS after 3 months, and more than four 
times more likely after 6 months. Further, the parent group children were also twice 
as likely to maintain any reduction in BMI SDS from 3 to 6 months follow up.  
 Children with parents with a university degree and children with mothers of Swedish 
background responded better to the parent-only treatment. However, children to 
mothers of low education level in the parent-only treatment group also had a 
significantly larger improvement in weight status than children offered standard 
treatment. 
 The parent-only treatment showed that feasibility, acceptance and relevance of the 
program components were very high.  
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